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ABSTRACT

The reproductive behavior and the seasonal occurrence of Psecas viridipurpureus were studied at the
Estacéo Ecol6gica do Noroeste Paulista, a small conservation areain the northwest region of Séo Paulo
State, Brazil (49°22'50"" W and 20°48' 36" S). P. viridipurpureus occurred on “gravata’, a bromeliaceous
plant (Bromelia balansae, Bromeliaceae) which does not accumulate rain water. During the courtship
display the couple occupied the median region of the “gravata’ leaves, with the male always located
in a higher position than the female. The males of P. viridipurpureus showed a complex courtship
behavior, which included five motor patterns. The courtship and mating behavior occurred prepon-
derantly during the rainy season and the juvenile recruitment between December and July. The retreat
of P. viridipurpureus differs from the Salticidae pattern, since the egg sacs are covered with a plain
silk cover and are not wrapped in cocoons.

Key words: seasonal occurrence, courtship behavior, reproductive biology, Salticidae, Psecas
viridipurpureus.

RESUMO

Comportamento reprodutivo e ocorréncia sazonal de
Psecas viridipurpureus (Salticidae, Araneae)

O comportamento reprodutivo e a ocorréncia sazonal de Psecas viridipurpureus foram estudados na
Estacéo Ecol6gica do Noroeste Paulista, uma pequena area de conservacdo na regido noroeste do
Estado de S&o Paulo, Brasil (49°22'50" W e 20°48' 36" S). P. viridipurpureus ocorreu em gravatas, uma
bromeliacea (Bromelia balansae, Bromeliaceae) que ndo acumula agua de chuva. Durante a exibicao
de corte, 0 casal ocupou a regido mediana das folhas de gravatas, com o macho sempre localizado em
uma posi¢ao superior a dafémea. Os machos de P. viridipurpureus apresentaram um comportamento
de corte complexo, que incluiu cinco padrées motores. O comportamento de corte e a copula ocorreram
preponderantemente durante a estacéo chuvosa e o recrutamento de jovens entre dezembro e julho.
O abrigo de P. viridipurpureus difere do padréo de Salticidae, pois as ootecas séo recobertas por uma
cobertura de seda plana e ndo sdo incluidas em casulos.

Palavras-chave: ocorréncia sazonal, comportamento de corte, biologia reprodutiva, Salticidae, Psecas
viridipurpureus.
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INTRODUCTION

Salticid spiders are a conspi cuous component
of most terrestrial faunas, including about 4,000
described species living in a variety of biotopes
(Jackson, 1982). It has been estimated that some
50 of the 400 salticid genera have had their
courtship behavior studied in more or less detail
(Jackson, 1978 in Robinson, 1982). However, the
ecology and behavior of these spiders, mainly of
the Brazilian species, remain poorly studied. As
cursorial hunting spiders, salticids generally do not
spin aweb, but they often build silken retreats which
are used asresting sites at night and during other
periods of inactivity (Jackson, 1986). The females
build silken cocoons, in which they deposit their
egg sac and stay, probably exhibiting parental care
of eggs or juveniles (Richman & Jackson, 1992) or
protecting themselves (Jackson, 1976). A few
studies about the seasona occurrence (Crane, 1949;
Rinadi & Forti, 1997) suggest that the reproductive
period of several salticid speciesis related to the
beginning of the rainy season. According to
Forster (1982), studies of salticids have proved that
their courtship involves areal communication and
that visual displays, which involve postures,
movement and color patterns, play a mgjor role.

The courtship behavior of Psecas viridi-
purpureus Simon, 1901 (Araneae, Salticidae) has
not been previously described and nothing is
known about its seasonal occurrence. Thus, we
describe here for the first time, the reproductive
behavior and seasonal occurrence of one popu-
lation of P. viridipurpureus that occurs on
“gravatas’ (Bromelia balansae Mez., Brome-
liaceae), a bromeliaceous plant which does not
accumulate rain water, in the nortwestern region of
Séo Paulo State, Brazil.

MATERIAL AND METHODS

This study was conducted at the Estacdo
Ecoldgica do Noroeste Paulista (EENP), a small
conservation area located in the northwest region
of Sdo Paulo State (49°22'50” W longitude and
20°48 36" Slétitude), Brazil. The climate is seasond,
with arainy season from October to March and a
pronounced dry season from April to September,
which receives only 15% of the annual precipitation
(Arid & Barcha, 1973). The EENP presents frag-
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ments of semidecidous seasonal forest intermingled
with pasture areas. Three areas were selected
based on “gravatd” population abundance; two
pasture areas of about 150 m? with 30 “gravatas”
in each, and a120 m x 2.5 m areadong atrail, with
a population of about 50 “gravatés”.

The seasona occurrence of P. viridipurpureus
was determined by monthly or bimonthly naturalistic
observations carried out from August 1996 to
September 1997. On each visit the gravatas were
scrutinized in order to record the presence of
juveniles, couples, and egg sacs and the occurrence
of courtship and copulation. Based on these
observations, it was possible to establish categories
for the abundance of couplesin the studied areas:
rare = 1-3 couples, little abundant = 4-7 couples,
abundant = 8-12 couples, very abundant = more than
12 couples. The precipitation and temperature data
were obtained from a Meteorologica Station located
4 km from EENP. Voucher specimens (threemaesand
three femal es) were deposited in the Arachnological
Collection of the Laboratério de Artrépodes
Peconhentos, Instituto Butanté (IBSP-16242).

At first, the description of the reproductive
behavior was based on observations carried out
in the field, according to the animal focal method
(Martin & Bateson, 1986).

In the laboratory, five couples were kept
separately in 65 x 40 x 50 cm terraria each con-
taining a potted “gravatd’. In order to quantify the
duration and frequency of the behavioral units,
each couple was transfered to a50 x 25 x 15 cm
glass box, and the courtship and mating behavior
was video-recorded.

RESULTS

Only one couple of Psecas viridipurpureus
was recorded per plant. Mating and courtship
activities occurred from August 1996 to March 1997.
The highest abundance of couples was observed
from November to January (Table 1). Occurrence
of egg sacs was recorded from November 1996 to
March 1997 and in July 1997, and juvenile re-
cruitment occurred from December 1996 to July
1997 (Fig. 1).

During the courtship display the couple
occupied the middle region of the “gravatd’ leaves,
with the male located in a higher position than the
femae (n=25, Fig. 2).
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TABLE 1

Monthly abundance categories of couples of Psecas viridipurpureus on “gravatas’ at EENP,
northwest region of Sdo Paulo State, from August 1996 to September 1997.
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Rare Little abundant Abundant Very abundant
August X
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The same spatial location was observed in the

terrarium and in the glass box (n = 20). The male of
P. viridipurpureus showed a reproductive behavior

Fig. 1 — Seasonal occurrence and reproductive activity of Psecas viridipurpureus, monthly precipitation and median
temperature at EENP, northwest region of S&o Paulo State, from August 1996 to July 1997.

which was divided into three categories and five
behaviora units. The following ethogram was based
on movement patterns described by Jackson (1982).
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Fig. 2 — Microspatial location of male and female Psecas viridipurpureus during the courtship, which occurs on the
middle region of the “gravatd’ leaf.
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1. COURTSHIP: early mating movements
displayed toward the female. This category was
divided into five behavioral units.

1.1. Linear approaching: the male moves toward
the female performing some pauses during the
course. Such movement results in couple approa-
ching.

1.2. Zig-zag: the male moves side-to-side around
the female in azig-zag way, with thefirst pair of legs
elevated at a 45° in angle from the substrate.

1.3. Bending: the male spreads forward the first two
pairs of legs, which stay close to the substrate and
directed toward the female, and keeps the last two
pairs deflected. It bends the body laterally and
moves slowly to the bent side. During such
movement, the first pair of legs and the opis-
thosoma are in a position opposite to the
displacement, and the male’s body assumes a
“commearlike” shape.

1.4. Standing: without any displacement, the male
elevates the first pair of legs to an angle of about
45° from the substrate and puts the tarsi slowly
forward the prosoma, vibrating them slightly and
putting them so closed or jointed. The opistho-
soma may not be elevated.

1.5. Pre-mating appr oach: the male approachesto
the female and touches it using thefirst pair of legs.

2. MATING: the mae mounts the femae on her side,
staying in an opposite and parallel position to the
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female, and inserts its emboli into the epyginum
opening.

3. FLEEING: the male departs quickly from the
female after any attack or after mating.

We recorded 20 full courtship sequences
(from linear approaching to pre-mating approa-
ching) for the five couples observed. This sequence
lasted 3.25 = 1.5 min. Zig-zag was the most frequent
behavioral unit of the courtship display and
bending was the least frequent unit, which was
recorded only for two couples (Fig. 3).

The same sequence of courtship and mating
behavior occurred in the natural and in the artificial
environment. The behavior began with the male
approaching (linear approaching) and resulted in
meating and/or fleeing (Fig. 4). Only one couple was
observed to mate in the glass box, but all couples
mated in the terrarium, where we recorded even 5
mating events for a single couple and one egg sac
for each femae. After mating, the malesfled and the
females moved to the base of the “gravatd’ leaves.

We recorded no more than two egg sacsin
the concave upper side of the “gravatd” leaf. Such
egg sacs were positioned in a middle direction
along the leaf and were covered with aplain silk
cover, spun from edge to edge of the leaf (Fig. 5).
Females wer observed to stay under this cover
several times. A thick cover was webbed by males
and females when egg sacs were absent.

VA , oz

0.0

Zig-zag Standing

approaching

Pre-mate
approaching

Linear Bending

Behavioral units

Fig. 3 — Frequency (mean + standard deviation) of the courtship behavioral units displayed by the males of Psecas

viridipurpureus.
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—

——  Male fleeing <

Linear approaching

Bending

Fig. 4 — Sequence of courtship and mating behavior displayed by Psecas viridipurpureus.

We did not find juveniles of P. viridipurpureus
on the “gravatds’ in thefield. In the terrarium we
observed that the young spiders emerge from the
egg sac with a pale body, and about one month
later, their body coloration changes to a color like
that of the adult femal€’s body, which has areddish
opisthosoma with a green band on the cardiac
region. The particular color pattern of the males
(black with silvered spots) arises just in subadult
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males, which still keep avestige of thered color in
the apical part of the opisthosoma.

DISCUSSION

The occurrence and reproductive period of
Psecas viridipurpureus seem to be influenced by
climate since the courtship and mating behavior
occurred in the rainy season.
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Fig. 5 — Scheme of egg sac and plain silken cover spun by Psecas viridipurpureus on the “gravata’ leaf (Bromelia

balansae).

According to Crane (1949), many salticids
from Rancho Grande, Venezuela, have a peak of
reproduction during the beginning of the rainy
season. According to Rinaldi & Forti (1997), most
of the hunting spiders from the studied fragment
of rainy forest occur during the warm and wet
months.

The period of reproductive activity of P.
viridipurpureus and “gravatas’ seems to be
synchronic. The peak of courtship and mating (from
November to January) coincides with flowering
period of Bromelia balansae, when the central
rosette changes from a green to ared color (Neusa
Taroda-Ranga, personal communication). Thus, the
red color of the female may contribute to its
camouflage, since the location of couples on
“gravatd’ leaves and the movements during
courtship can make them susceptible to predation
(see Platnick, 1971 and Jackson, 1976).

The behavioral units observed for P.
viridipurpureus were smilar to the movement pattern
described by Jackson (1982) for salticid spiders.

Moreover, the behavior observed in the
laboratory was identical to that observed in the
natural environment, except for the amplitude of the
Zig-zag movement, which was wider on the glass
wall of the boxes than on the “gravata’ leaves,
where there was a narrower surface for side-to-side
displacement. Crane (1949) also observed no
differences in reproductive behavior in captivity
and in the natural environment for 13 species of
salticids which she had studied in Venezuela.
According to Jackson (1982), the zig-zag behavior
(the most frequent unit in P. viridipurpureus) is

relatively stereotyped in Phidippus johnsoni. It is
the male first display toward the female and should
be important to brake the hunting stimulus by the
femae. However, Crane (1949) pointed such display
as necessary to stimulate the female for repro-
duction.

Jackson (1981) emphasized that courtship is
afeature of sexual selection in salticids, and the
female chooses the male which shows the most
elaborate behavior. Courtship isimportant also for
specific recognition, female mating stimulation and
cannibalism reduction (Jackson, 1982). Although
fleeing was not included by Jackson (1982) in the
behavioral repertory, we considered it another item
promoting reduction of female cannibalism.

According to Richman & Jackson (1992), the
salticid egg sac usually is a spherical egg mass
surrounded by athick silk layer and included in a
cocoon. The retreat of P. viridipurpureus differs
from the Salticidae pattern, since the egg sacs are
covered with aplain silk cover and are not included
in cocoons. Since we did not observe juveniles on
the “gravatas’, two hypotheses may be postul ated:
they disperse, returning to the plants at the end of
the dry season or stay at the base of the leaves,
whereit is very difficult to see them.
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