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Summary

We describe the agonistic behaviour of adult female pairs
of the brown spider, Loxosceles gaucho, in a flow diagram
based on the observation of 12 experimental contests. Three
chronological phases were identified: perception, infor-
mation exchange, and aggression. We provide evidence of a
relative tolerance in the trials once the female pairs have
shown intra-specific recognition, inhibition of aggression,
and communication. The communicative behaviours
included foreleg vibration on the silk, palpal drumming,
and “contestants hugging”.

Introduction

Spiders of the genus Loxosceles Heineken & Lowe are
of considerable medical and veterinary importance, and
the study of their behaviour contributes to the under-
standing of factors that may influence the population
growth of species of that group. However, the main
studies concerning their natural history date back to the
1960s and 1970s and rarely report their behaviours.
Some data on intra-specific interactions can be found in
Hite et al. (1966) and Horner & Stewart (1967) for
Loxosceles reclusa Gertsch & Mulaik; Ennik (1971) for
L. unicolor Keyserling; and Levi & Spielman (1964),
Galiano (1967), Galiano & Hall (1973), and Waldron
et al. (1975) for L. laeta (Nicolet). Regarding L. gaucho
Gertsch, only Rinaldi et al. (1997) and Rinaldi & Stropa
(1998) dealt with their life cycle and sexual behaviour.

Although the agonistic behaviour of female spiders is
less elaborate than that of males (Foelix, 1982), some
studies have described communication and aggression
between them, e.g. Riechert (1984) and Hodge & Uetz
(1995).

In this study, the agonistic behavioural acts of pairs of
L. gaucho adult females were recorded and quantified,
and are described in a flow diagram and discussed in
relation to intra-specific tolerance and communication.

Experimental animals

We used 24 adult females of L. gaucho, which had
made at least one egg sac in the laboratory. These
spiders were maintained individually in diet tubes
(8.5cm long x 2.5 cm internal diameter) from capture
from nature or breeding from egg sacs produced in the
laboratory. They were fed weekly with a varied diet of
several types of insects obtained in the field by sweeping.
The tests were performed in the Laboratory of Spiders
of the Department of Zoology in the Institute of
Bioscience of UNESP/Botucatu, SP, Brazil, under
temperature and relative air humidity of 23°C and 70%.

Experimental model and specific procedures

We set up experimental arenas, each consisting of a
transparent plastic cage (11.0cm diameter x 7.0 cm
high) connected to a transparent plastic tube (4.0 cm
internal diameter X 6.0 cm long), called the escape valve.
Each spider described as the owner was transferred from
its diet tube to one of these arenas, where it was kept for
at least one week before the experiments. That period
was sufficient for the owners to spin a web. The spiders
described as intruders were kept in their diet tubes until
the time of the experiments.

The escape valve was sealed at one end with damp
cotton. Before the experiments, the sealed end was
connected to the cage, so that the owner could not enter
the escape valve. For each trial, we disconnected the
escape valve from the cage and placed the intruder inside
the escape valve. We then reconnected it, so that the
intruder could enter the cage.

We standardised the feeding of the owners and intrud-
ers, to prevent this variable interfering in their aggres-
siveness. Each spider was offered 10 Musca domestica.
After two days, we randomly selected an owner and an
intruder for each experimental contest. All the spiders
were weighed on a Mettler H20T balance (Pmax. 160 g;
d=0.01 mg), and food scraps were removed from the
arenas and diet tubes to avoid the spiders consuming
them after weighing. This procedure was carried out
in such a way that the owners’ silk was not damaged.
We marked one female of each pair, sometimes
the owner, and sometimes the intruder, to facilitate the
recognition of the animals during the experiments. The
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Figs. 1-2: Agonistic behaviour in adult female pairs of L. gaucho. 1
Beginning of the “hug”; contestants overlap their forelegs;
2 “Hug” immediately before aggression; contestants caress
the opponent’s abdomen with their forelegs.

mark was made with nail varnish on the dorsal side of
the abdomen. After a further two or three days, the
experiments were performed.

We filmed in VHS system (Panasonic M9000), from
above, until the end of each trial, which did not usually
last more than 30 minutes. By analysing the tapes, with
the aid of a chronometer and a manual counter, we
recorded the qualitative and quantitative frequencies of
the behavioural acts exhibited by the spiders.

Analysis of the results

All data were extracted from videotape recordings.
We recorded the qualitative frequency of each visible
agonistic behaviour in the 12 trials. The percentage
occurrence of these behaviours was used to construct a
flow diagram (Fig. 3).

We also analysed the quantitative frequency of bouts
of two types of behaviour (foreleg vibration and palpal
drumming). These bouts were separated by either inac-
tivity or by another type of behaviour. Thus, for each
spider we calculated the number of bouts per movement
time (bouts/sec.); we did not consider the period when
the spiders were motionless. To compare the behaviours
of female owners and intruders, we used the ¢-test for
dependent samples on the square root of data.

Female agonistic behaviour of Loxosceles gaucho

Results

In eight out of the twelve trials we identified three
chronological phases: perception, information exchange,
and aggression. In one other case the trial finished
before the aggression phase. In a further three trials we
did not detect any of these phases, i.e. the intruding
spiders displayed only the initial acts of the first phase
(touching the owner’s silk — Fig. 3).

Perception

The intruders left the escape valves slowly, keeping
their forelegs stretched out. When they touched a thread
of the owner’s silk for the first time, they ceased all
movements immediately and remained motionless for
several seconds, sometimes for some minutes. They
resumed moving slowly, testing the owner’s silk with
their tarsi. On very dense silk, the intruders frequently
cut some threads with their chelicerae. The owners
remained motionless after the intruder’s first touch
on the silk. In most cases, only after the intruders had
tested the silk did the owners turn around and face them
(n=7). In one case, the owner moved first and the
perception happened as described only after it had
touched the intruder with its tarsi. The movements
described here and in the following sections are shown
diagrammatically in Fig. 3.

Information exchange

Information exchange may occur in two ways:
vibratory, by the vibration of mechanical waves emitted
on the owner’s silk or through the air, and tactile, by
physical contact between the opponents. The vibratory
manner always preceded the tactile one.

Vibratory exchange: In nine out of twelve trials,
both opponents drummed their palps soon after the
perception phase. And in four out of those nine cases,
they also vibrated their forelegs on the silk. We observed
that these acts were identical to those of males of this
species when courting females (see Rinaldi & Stropa,
1998).

The intruders drummed their palps 2.4 times more
frequently than the owners (1= — 3.258, p<0.012, n=9,
df=8), but the average frequencies of the vibration of
the forelegs for owners and intruders were not signifi-
cantly different (=0.726, p<0.521, n.s., n=4, df=3). The
frequency of palpal drumming and foreleg vibration in
the owners was, on average: 0.0033 + 0.0045 bouts/s and
0.0176 £ 0.0208 bouts/s, respectively. For the intruders
the frequencies were 0.0079 £ 0.0057 bouts/s and
0.0063 £ 0.0091 bouts/s, respectively. The contestants
approached each other progressively while displaying
these agonistic behaviours (Fig. 3).

Tactile exchange: 1In six out of the nine trials where
palpal drumming occurred there was the “hug” —
which when present always preceded the aggression
phase — but it also happened in a non-aggressive trial
(Table 1 and Fig. 3). Both females, facing each other,
touched with their forelegs and closed progressively,
overlapping their forelegs so that, sometimes, their
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palps touched (Fig. 1). With their first pair of legs, each
female caressed the extremity of the other’s abdomen
(Fig. 2). The aggressor female was always the one
that first touched the substrate over the opponent’s
abdomen.

Aggression

Aggressive behaviour was characterised by frontal,
direct and fast attack between the opponents. One of the
females jumped abruptly against the other and generally
reached it with its chelicerae. This was recorded in eight
out of twelve trials (Table 1 and Fig. 3).

In these ecight aggressive trials, six owners were
the aggressors, and the heavier spiders won five con-

Female intruder
(in_the escape valve)

el

Touches the silk Runs from _
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tests (62%) (Table 1). In spite of the owner usually
having been the aggressor, it was also the one which fled
most often, but not different from random (62%). In
contest number 12, the owner bit the intruder with its
fangs for more than two minutes. Soon after, the owner
released it, allowing the intruder to stand up and walk
away. The intruder was not attacked further or pursued
by the owner. After being bitten, this injured intruder
did not feed again, but it remained alive for ten more
days.

Although we did not measure the owner’s silk density,
it seemed to influence the outcomes of the contests. In
trials where the owners had denser silk (like a sheet
web), the owners were clearly more aggressive and the
communication phase was more intense.

Female owner

Touches the intruder

with its forelegs escape valve

Remains motionless with tarsi of
forelegs in contact with the silk
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Fig. 3: Flow diagram of agonistic behaviour in adult female pairs of L. gaucho based on 12 trials. Arrows a, b and c indicate frequency between
8.3-25%, 33.3-58.3%, and 66.7-91.7%. Dashed lines delimit agonistic behaviour. Communicative behaviours are shown in the rectangles

within dotted lines.



44

Discussion

Our results indicate that intra-specific communication
exists between adult females of L. gaucho in an agonistic
situation. Although simple, this system may be efficient
in increasing females’ tolerance of each other. By delay-
ing aggression the contestant females can abort the
contest without injuries.

In spiders, the occurrence of intra-specific communi-
cation implies that the individuals of a given species
show a relative tolerance, which can be seen when there
is intra-specific recognition (Krafft, 1982). Based on our
data we suppose that in encounters between L. gaucho
females, they first recognise each other by the inherent
characteristics of the owner’s silk and by the pattern of
the intruder’s movements in the owner’s territory. They
can then interact directly by stereotyped behaviours
which inhibit aggression between the contestants —
showing the existence of intra-specific tolerance. All
these behavioural acts indicate the occurrence of com-
munication, since a contestant’s action alters the prob-
ability pattern of behaviour in its opponent (see Wilson,
1971, 1975).

The legs of a sedentary spider, especially the fore-
legs, are essential because of the sensory organs that,
located in the tarsi, are the first structures to contact
the environment (D’Andrea, 1987). In this way, an
intruding spider would notice the inherent character-

Trial “Hug” Aggression Weight (mg) Winner (Loser)

number
1 yes — (; }‘gg intruder (owner fled)
L T
oo = S '-’
4 yes OI (1) OI 1228 owner (intruder killed)
5 no ? (1) OI éiig intruder (owner fled)
6 yes ? (5) OI 5?28 owner (intruder killed)
Pl
8 no OI (1) Ol ig?g intruder (owner fled)
9 yes (i } Ci i;?g intruder (owner fled)
10 yes (i (l) ? 1228 intruder (owner fled)
11 no (i g ? 1238 intruder (owner fled)
12 yes (; g OI ?3)4313 owner (intruder injured)

Table 1: Experimental contests between adult females of L. gaucho:
occurrence of “contestants hugging”, number of aggressive
acts per contestant (O=owner, I=intruder); weight of
opponents and the trial outcome.
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istics of the web such as tenacity, elasticity, density and
chemical constitution. Assuming that those character-
istics are intrinsic sources of intra-specific recognition,
the female intruder of L. gaucho recognises the terri-
tory as being of its own species or perhaps of a related
species at the first touch of its front tarsi on the
owner’s silk.

In the same way, the simple pattern of the intruder’s
movements on the owner’s silk also contributes to
intra-specific recognition. Thus, the female owner of L.
gaucho should be able to discriminate between an
intruder of the same species and a prey animal without
needing any elaborate behaviour to be performed by the
intruder, but the stereotyped behaviour (palpal drum-
ming and foreleg vibration) should enhance recognition.
In L. unicolor, Ennik (1971) stated that the intruder’s
simple random movement also allows intra-specific rec-
ognition. Therefore, this kind of recognition may be
widespread in several or in all the species of this genus.

In the sexual behaviour of L. gaucho, palpal drum-
ming by intruding males may have the primary function
of suppressing females’ aggression (Rinaldi & Stropa,
1998). Probably, palpal drumming by intruding females
in agonistic behaviour has that same function, since
this behaviour was performed more frequently by the
intruding spiders.

As in Rinaldi & Stropa (1998), this study shows
that recognition between adult individuals of L. gaucho
usually happens before physical contact. However,
the behaviour of female owners was different in this
situation. In a sexual context the behaviours dis-
played by the intruding male (palpal drumming, fore-
leg vibration and abdominal pulsation) often caused
the adoption of the sexual receptivity posture by the
female for mating (Rinaldi & Stropa, 1998). But in this
study, the behaviour of the intruding female never
caused the adoption of this posture in female owners. As
intruding females never displayed abdominal pulsation,
this behaviour is probably the main sign for sexual
recognition. Thus, abdominal pulsation exhibited by
the male should promote the female’s receptivity for
mating. Krafft (1982) stated that, perhaps, the male’s
abdominal movements have the function of causing
movements in the air that are perceived by the females’
trichobothria.

Although we expected aggression when the “hug”
took place (Table 1 and Fig. 3), especially when the
females caressed each other’s abdomen (Fig. 2), we
interpreted the “hug” as a communicative act which
serves as the last barrier to avoid aggression. Thus, this
behaviour can be useful for both contestants because, by
the “hug”, the aggression phase is delayed and each
spider could estimate its opponent’s size. If a spider
notices that it is much smaller than the other, it can
abort the contest without any injury, before reaching
the stage where abdomen caressing occurs. This could
help explain the natural coexistence of these cannibal
animals.

In contests between males, the larger contestant is
generally the winner (Suter & Keiley, 1984; Wells, 1988;
Jackson & Cooper, 1991). However, repeated contests
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by male winners of the theridiid spider Argyrodes anti-
podiana O. P.-Cambridge, qualified them to compete suc-
cessfully with opponents of the same size (Whitehouse,
1997). In this study, we did not know the level of experi-
ence of the females in contests, and the heavier female
was the winner randomly (Table 1). Perhaps with a
larger sample we might be able to detect some effect of
opponents’ weight in contest outcomes. However, more
research is needed to identify the main variables that
influence the outcome of these contests (perhaps the
owner’s silk density, territorial status of owner or
intruder, and length of the opponents’ fasting period).
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