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Introduction

“Fres hunting”, the active pursuit of prey, is traditionelly seen as the most primitive farm
of spiders” hunting behaviour (e.g. Buchli, 1969; Foelix, 1979; Gertach, 197921 balieve
however there is no more than an intuitive base for this hypothesis and | personally rather
imaging the first spiders to have been “ambush hunters™, not unlike the majority of
Orthognathe spiders today. Like most orthognaths, the sarliest spider, in my imagination,
inhabited & permanent nest that among other thi ng3 functioned as & hide-out from which

passing prey was ambushed.

The arguments | can present for rng'h'ne of thought are:
- ambushing prey from a roore or less permaneﬁt nest is very widely spread in the

spider world and found in Li phistiomorphas, Muygalomorphae and Araneomorphas

alike.

- the formin which ambushing is exhibited in all these groups of spiders is rather

similar and sterectype.

the elements of arnbush hunting and the sequence in which they are performed are

found back in the more specialized “web hunti ng”.

Ambush hunting

Atupical arbush hunter will lay in wait in the entrance openi ng of its nest. In this position
it acts 35 a jack-in-the- box to the passage of prey. The spider dazhes forward to grab
pazsing prey after which it instantly retreats. The whole action of prey capture often takes

tess than half s second. Ina flash the preyis simply dragged to the spider’s nest whers it will



Contrary to vertebrate predators, ambush hunting spidets db not use vision, olfaction or
sound to detect prey (Coyle, 1986). So what senszes do play & role in the flash attacks of
ambushing spiders 7

& nasual experiment | carried out during my holidays 1ast year in Bretagne with the locally
common and typical araneoror ph ambush hunter Segesdris Foreniing , indicated that at 1east

three sensory systems saquentially come indo action.

Two of these, a sense for substrate vibration or movement and a sense of "touch” give instant
information abaut the prey and act during the flashing prey capture zally just described. The
third, a contact chermical sense (taste) functions more slowly, after the spider has retreated |

into its nest. This sense will 1811 the spider if a prey is actually edible.

Prey capture behaviour in Segesirig fforeating (Fig. 1)

Prey capture in 5. Zorending is largely a nocturnal activity. In the daytime the spiders
reside in the deeper parts of their tube- nests. They will come to the entrance however in
reaction to vibrations or movements that may indicate the presence of prey within capture
range. I alerted by such movements 5 #oresiing in Bretagne will make an effort to capture
prey even in bright sunlight, so at least in the narthern populations, the species is not

strictly noctur nally active.

?‘reu capture can be artificially invoked by carefully touching the silken fishing Vines that
extend from the entrance rim, with a thin stick, grass blade or other fine tool. This systermn of
getting a spider into agressive action is probably known from personal experience by every
arachnolegist in the world because it works for all ambuzhing and web building species.

I muyself had sticks and little balls of cottonwonl captured by all sorts of mygalomor phs:
theraphosids, barychelids, ctenizids and diplurids alike and by numerous araneamar phs as

well,



Fig. 1.
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i always worder why no other spider predator than the arachnotogist has found out about this

3 mple trick to get a defensively hidden spider into the open.

At dusk 5 Faresdiss takes up a position in the nest entrance, resting the tarsi of the

anterior legs on the proximal ends of the fishing Tines. The spider i3 now wery alert fo react
to any movement within sensing range. In reaction it will dash forward from its hide—out ta
pounce an anything, within certsin size limits, that mowves inside the capture zone. This zons

extends for some centimeters in all directions araund the ertrance of the nest.

Movement and vibrations
The fact that the spider quite indiscriminant] iy attacks all sorts of moving objects indicates
that the vibration signal, that triggers prey capture behaviour, containg rather coarse-

grade information. It 8113 the spider where the preyis located and something about its



approximate size {moving large sbjects cause the spider to withdraw into the nest instead of
to attack) but it spparentiy carries little infor mation about the identity of the moving object.
The lirmited information on which spiders dépend to detect prey makes them prone 1o make
mistakes. | have 'ufitnessed' an ilustrative natural mistake once, when a large Pa'n-amarxian
birdzspider { 55~ H",cwfm rubrgaiiens )y sttacked a leaf, that drifted from a jungle tree to
touch the ground only centimeters from the lurking spider. 1t took this spider several
wu.und: to find out that the leaf was not spider-food and could be discarded. But apparently
thc riskinm *Ul\ ed in raking uuch mistakes is sufficizntly remote for most of the spider world
o live with it for millions of years

Aceording to Mark Stowe (1986), it ia the speed at which a spider arrives at The prey that is
critical to the capture succes. This probably outweighs the risk of making mistakes and

makes the spider act on limited information.

Touch

The first opportunity to learn more about the identity of the prey comes when spider and
prey make contact. Using its palps 5. Zoresdiss holds the prey down for an instant before it
strikes with its fangs. Coyle & Ketner (19900 this year published a more detailed
description of anglogous behaviour in the diplurid genus Asodacddels and | myself have
obaerved virtually similar attack beheviour in several trapdoor spider species {fam.
Ctenizidae).

it is about the initial contact between spider and prey that my holiday experiment may have

yielded sorme interesting information.

& population of 14 adult female 7 Forentins spiders, Yving on the walls of a countryhouse
near Matignon {Bretagne / France) served a3 the test group. The hunting behaviour a3
described above, weas studied by hand feeding these spiders freshly killed flies that wers
mounted on the top of a very fine wooden stick. 411 14 spiders captured the flyin the

described way and accepted it as food. This gave me the opportunity fo experiment also with



other types of prey. | chose to offer the spiders “fake- ;jreu“ of soft polystyrene plastic and
hard polyethens plastic. Both plastics '\-.;ere cut insmall prisms of 3% 3 X 7 mm and
furnizhed «with a small hole in onevof the sides to mount it on the stick. For a couple of days
the spiders were presanted with a fake- prey within their capturs ranjes ar’@und Jusk, just

after they had taken up prey capture positions at the nest entrances.

I found that hard plastic {(polyethene} objects wers vi riually always instantly rejected at the
sput, while soft plastic {polystyrene) objects were genzrally dragged into the spiders nests
(Fig. 2} to be rejected seconds later. As | said dead flies were always dragged into the nest,

accepted as food and eaten.

Fig. 2

Results of gxperiments with Segpasfeis Forentins offeri ng the spiders hard plastic
(polyethens) and soft plastic { pol ystyrene} “prey objects”. Drags, gives the numbar of
times the plastic prey object was dragged into the spider's nest. Rejections, gives the number

of times the spider rejected the plastic prey object at the loction of first contact.
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From this it seems that the hardness of the integument of the prey is measured by the spider
a5 a first check of the preiy’s suitability as food. Because both polyethene and potystytens
nhjects were always bitten before they were either dragged towards the nest or rejected, |
have the irmpression that the ability to drive the fangs through the integument is an

important source of information for the spider.

Taste

4z | said the polystyrene prisms were mostiy dragged into the nest and rejected after a few
saconds. Apparently it takes the spider some time to Tearn if thé captured object i3 ediblz or
not. Den Otter (1974} working with Sesiconsime rudronilens has shown that a contact
chemical sense (taste) affects the spider's decision to eat or reject prey.

<2,

With this same species { S.eriovoelag rud: fens) | tested if immobile prey would anyghow
p ;

be recognized a3 food . | did this experiment during ray stay in Panarain 1233, Then |
offered freshly killed grasshoppers to these birdspiders. The grashoppers wers Killed by
placing thern in the freezer for a couple of hours. Before offeri ng the dead grasshoppers fo
the spiders, they were allowed to defresze snd obtain the temperature of the environment.
The dead grasshopper was placed carefully, not to disturb the spider, on the bottom of the
container in which the spider was kept, and left alone untill the spider would "detect™ it.
1t was found that the dead grasshoppers were indiscriminantly accepted as food when the
spiders happened to stumble on them accident] y. ¥fhen | placed dead grasshoppers near the
burrows of free living Sesdvsgelnres in the field they were also accepted as food when the

spiders sccidently touched them.

From these observations it became clear thet movement of tpe prey is not eszential {0 be
recognized as food snd that, after prey-rcapture, a different sensory system tells the spiders
if the captured object is edible. The fact that the spiders actually had to touch the dead
grazshoppers 1ying in their cages or in their hunting ranges, before picking them up to est,

indicates that food recogrition acts by some "contact sense™.



& "contact chemical” (taste) stimulus is the most likely stimulus type to recognize food {at
leazt in human perceptiond, although recognition by touch {shape or other surface

characters of the prey) can not be apriori excluded.

To investigate this possibility | offered my spiders a wide range of artificial prey of different
stape, size and texture. Yarious sorts of meat, sausage and also banana wrapped in paper as a
ball, a cylinder or & more or less prismatic block, were offerad to the spiders. s;‘d] of these -
shapes and substances were accepted a3 food . Ball -shaped and sausage-shaped rolls of cotton
wiool drenched in water were also picked up by the spiders and handled a3 if they were prey.
Dry paper rolls and cotton wool balls placed with the spiders however were conzequently

igrored. The observetion suggests that spiders recogrize food finally by taste !

So insummary, three sensory systerns guide ambush hunti ng spiders in the collection of
food.

1} Substrate vibrations inform the spider about the presence and the location of the prey and
trigger prey capture behaviour. The signals are protably sensed through the lyriform
organs on the legs (Barth 1978).

2} & sense of touch, most probabl y the ability to penetrate the intequment of the prey with
the fangs, gives initial information about the identity of the prey.

3) Contact chemiical information, probably through mediation of the chenio-receptive hairs
a3 described by Foelix {1970) and Harris and Mil {1977}, finally tells the spider if a prey

i5 edible.
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