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Pulli-carrying Behaviour in Wolf Spiders

(Lycosidae, Arancae)

Abstract.

The author found an abnormal wolf spider whose newly emerged spider-
lings seldom climbed on the body of their mother. One more similar species
was found by the subsequent investigation carried out in seven lycosid
species. This paper reports and discusses the differences of the maternal
care between the normal pulli-carrying lycosids and these abnormal lycosids.

Introduction

Wolf spiders (Lycosidae, Araneae) are ground-living hunters which gene-
rally don't depend on webs to catch their preys. It is well known that
these mothers carry about with them not only their egg sac attached onto
the spinneret (cocoon-carrying behaviour) but also their offspring on the
back (pulli-carrying behaviour). Both are the behaviours peculiarly deve-
loped in lycosids, however, the cocoon-carrying behaviour occurs generally
in other spiders apart from the actual means in each species, while the
pulli-carrying behaviour is essentially unique in lycosid spiders. The pulli-
carrying behaviour has attracted the attentions of many researchers for a
long time, and there are a lot of descriptions to refer (Bristowe 1941, Gertsch
1949, Comstock 1865, Lavine 1966, Turnbull 1973 and so on). Nevertheless,
any appropriate hypotheses have not been shown to explain the situations
under which such a characteristic behaviour had developed only in wolf
spiders.

The author has investigated various kinds of the behaviour of lycosids in
the north-western suburbs of Tokyo since 1972, and unexpectedly found a
lvcosid spider (Lycosa sp.) lacking the pulli-carrying behaviour by a rearing
observation in 1973. This means that the interspecific difference can be
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seen in this behaviour of wolf spiders, or that a basis of the comparative study
to construct some hypotheses for the necessity of this behaviour was given,
Therefore, the differences of the maternal care between the normal pulli-
carrying lycosids and the abnormal one were investigated to obtain more
information on this subject from 1974 to 1975.

Materials and Methods

It is difficult to observe the details of the pulli-carryving behaviour in
the natural habitats, so the spiders were reared in the laboratory for this
purpose. Most females used to observe were collected in their cocoon-
carrying stage and kept individually in small glass vials (3x12 or 1.5x10 cm)
with soaked cotton plug. In the case of the lycosids to be hardly found
because of their poor abundance or of their habits of behaviour, the females
were collected frequently in more early stages and kept in terraria with
supply of water and {ruit flies (Drosophila melanogaster), and then they were
transferred into the vials just after the oviposition. Then the daily changes
of the distribution of newly emerged spiderlings in ecach vials were recorded.
The room temperature, light intensity were not controled and widely ranged
12-39°C and 0-3,500 Lux respectively for the observation periods.

Eight species over four genera ol woll spiders were used for the observa-
tion. Lycosa sp.* is a small reddish, slow-moving and apparently featureless
species, and it occurs in the dark litter stratum of well developed deciduous
broad-leaved forests during the whole year. This lycosid has a short and
clear breeding season in late spring when the forests begin to be thicken
and darken. The all adult spiders die off simultancously in early summer
after the dispersion of new spiderlings. The females construct a particular
silk room covered by fallen leaves without any entrances. They retreat
into the room to oviposit in late spring, so they were collected from the
forests in early spring and reared in the laboratory. This ovipositing room
and the large white cocoon were made up also in the glass vial. They
attach the cocoon to the spinnerets like other lycosids in despite of their
sedentary life in this period.

* This lyvcosid became known to some Japanese arachnologists very recently, and its
scientific name is not yet given. Every informations about this spider in this paper,
including that described in this section, is the result from the author’s investigations

carried out in the field and the laboratory from 1973 to 1974.
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Other lycosids collected and reared to compare with Lycosa sp. were the
following seven species. Pardosa T-insignita wanders usually among the thin
vegetations with bare patches and is more tolerable for dry environments.
Lycosa pseudoannulata, Pirala subpiraticus and Pirata procurvus are dwelling in
the litters or cracks in the damp areas or in its vicinity, and irresistible
against the dryness extremly. Even the adults hardly survive for several
hours in a glass tube sealed by a cork plug tightly. The latter two species
are small lycosids and construct sheet webs in their carly stages. Pardosa
laura has many similarities with P. T-insignita in colouring, manner of walking
etc. and has three different forms, which segregate their habitat each other
although overlap to some extent, so it will be separated into three species
in the near feature (Tanaka 1973 and 1975)* In this paper, the one of
them was dealt with. It occurs on the surface of sunny heaps of litter in
bogs. These five species, especially Pardosa T-insignita, seem to spend their
almost all time vagrantly without particular retreats (Fujii, 1974). The
breeding seasons of these lycosids are extend from April to October because
of the warm and rainy weather in these arcas, thercfore, the hibernating
stages are greatly confused. They complete their life cycles within a vear.
Arclosa ebicha and Lycosa coelestis, which hunt on the grounds with rather
dark thicket (Yaginuma, 1960), are large wolves and grow up to about 15 mm
in the body length, but they are seldom seen probably for their poor
abundance. A. ebicha is often collected from beneath stones or logs, and
occasionally digs into the soil when it's reared. Both lycosids may require
two years or more to mature. A. ebicha is considered to breed in late spring.
In L. coelestis, the length of the breeding period is unknown eventhough the
specimen collected by the author oviposited in September.

Results

The typical patterns of the daily change of newly emerged spiderlings’
distribution within the vial in cach species are illustrated in Fig. 1—8. In
Lyecosa sp. (Fig. 1) the voungs didn't climb on the body of their mother.
They staved for several hours on the surface of the cocoon, and then left
by twos and threes to be scattered over the ovipositing room within 1—4
days (1.9 days on the average from 15 observations). The mother cast off

* Tanaka, H. 1973 and 1975: He reported it on the 8th and 10th general assemblage
of Arachnological Society of East Asia.
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her empty cocoon when the almost all spiderlings had finished their emer-
gence. All spiderlings lodged with their mother in the same ovipositing
room for one or two weeks, thereafter the true dispersion occurred. Though
the cocoon was attached to spinneret of the mother, it was secldom carried
out from the retreat, so, not only the pulli-carrying behaviour but also the
cocoon-carrving behaviour cannot be seen virtually in Lycesa sp..

One more similar result was obtained in Arclosa ebicha (Fig. 2), but the
length of the period from the beginning of emergence to the end of dispersal
was about three times as long as that of Lycosa sp.. Besides, a few youngs
were observed to ride on the back of their mother. The rising curve
on the 5th to 6th day in Fig. 2 shows that some of the spiderlings already
emerged or dispersed entered again into the cocoon.

The mothers of other six lvcosid species carried about their own offsprig
on the abdomen at least for two or three days. It was observed by the use
of a binocular miroscope that the spiderlings held in the long and dense
hairs of the mother with the whole legs and jaws, and seemed to use their
spinnerets also, but those who couldn't so because of the late arrival clung
to the legs of the earlier fellows. The all youngs emerged from the cocoon
immediately began to move and cling onto their mother's abdomen, and
finished it to the last individual within about ten hours, but in Pardosa
laura this period was ofen extended to one or two davs length (Fig. 5).
The mothers took off the cocoon after when all youngs finished the riding,
probably motivated not by the riding of youngs but by the emptied cocoon
itself as well as in Lycosa sp. or Arclosa ebicha.

There were considerable differences in the durations of pulli-carrying
periods both interspecifically and intraspecificallv. Each duration was, to
enumerate, 8 days in Lycosa coelestis (Fig. 3), 9 and 10 days in L. pseudoannulata
(Fig. 4), 4—11 days (6.9 days, the mean from 7 observations) in Fardosa laura
(Fig. 5), 3—9 days (5.6 days, the mean from 7 obs.) in P. T-insignita (Fig.
6), 5—7 days (6.3 days, the mean [rom 3 obs.) in Pira'a subpirvaticus (Fig. 7),
and 3—4 days (3.8 days, the mean from 4 obs.) in P. procurvus (Fig. 8). In
Pardosa laura, these durations seemed to be shorten on the hot summer days.
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Discussion

The cluster formation by the newly emerged offspring can be seen generally
in many species of Aranecae, and the pulli-carrving behaviour may be its
peculiar form developed in Lycosidae, that is, the cluster formation occurring
on the mother’s abdomen. During this investigation period the author ob-
served that the spiderlings of Pardosa T-insignita, emerged from the artificially
opened cocoons, aggregated to make up clusters of various size in a glass jar
without both their mothers and egg sacs, then four days after, these clusters
disappeared at the dispersal of the spiderlings (unpublished data). So, for
the newly emerged spiderlings also in Lycosidae, the cluster formation itself
may be an unavoidable process to begin their first hunting. The spiderlings
just after the emergence must keep their cluster, and the mother must aid
them.

The pulli-carrying behaviour was not seen in Lycosa sp. and Arclosa ebicha
whose habitats are highly stable during their breeding seasons. Further-
more, these mothers have a proper retreat, such as the silk room or the
barrow, to prevent the enemies from disturbing their yvoungs’ cluster. In
these lycosids, both the youngs and their mother may be able to spend
this period movelessly under these circumstances. More similar lycosids
will be discovered by careful investigations.

On the contrary, other species showed the pulli-carrying behaviour all
dwell in the areas where the environmental conditions are very unstable.
Those lycosids which live in the damp ficld, Lycosa pseudoannlata, every
Piratae and Fardosa laura (the form dealt here) for example, should suffer
from the floods and drought repeatedly, therefore, they cannot make any
permanent retreat. In Fardosa T-insignita highly adapted for the dry habitat,
the female with cocoon are also made to move continuously by the force of
ants, cicindelids, wind, strong sunlights and other individuals of the same
species ete. (Fujii, op. cit.). In these woll spiders, the spiderlings cannot
keep their cluster unbroken without aid of the mother.

The riding pulli took considerable time to leave from the mother (Fig. 3—
8), so, the high mobility of the mothers may help the spiderlings to disperse
over the wide area and to avoeid the localized overpopulation of the youngs.
The youngs are too fragile to disperse by ballooning, this behaviour may
be profitable for these lycosids. According to the thorough experiment by
Richiter (1970), aerial dispersal of lycosids (Fardoesae) occurs generally in
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the young instars, but not generally in adults and the spiderlings just after
dismounting from the mothers. On the other hand, Hallander (1967) repor-
ted that the females moved very little in this period in both Pardosa chelala
and P. pullala. The more detail observations with the instances in other
animals, ¢. g. scorpions or pseudoscorpions, may be required for the more
precise understanding the pulli-carrying behaviour in lycosids.

The every lvcosid ovserved exhibited the behaviour of attaching the cocoon
to spinnerets. This fact supports the Gertsch's suggestion (op. cit.) that
this behaviour observed in sedentary lycosid can be regarded as a kind of
their hystorical remnants, and the sedentary wolves were prbably developed
from the primitive vagrant lycosid who had already learned to haul its
cocoon about. To solve the problem whether the maternal care without the
pulli-carrying behaviour is the secondary derivative from that of the normal
lvcosids or not, the morphological data must be obtained in addition to these

ecological investigations.
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