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proved to have no increased value for leading (Dufour-, poison-, and
mandibular glands initiate repellent or aggressive behaviour; with hindgut
material the ants reacted indifferently, )

However, when we left the glass dummies for a longer time,
say 3-20 days, inside the nest their effectiveness proved to be clearly
increased. We obtained the same result by applying the eluated dummies
with extracts from whole ants, the glands of which had been removed.
Thesc experiments identified the effective chemical component as a
surface pheromone which is not produced by a distinct gland, This
chemical component is not only produced when leading nest-mates but
it is present all the time. So it makes no difference whether the natural
dummies were taken from leading or following ants or whether they
were taken from ants inside the nest. In addition, the pheromone is
effective for many hours,

In the tandem running of Bothroponera tesserinoda the follow-
ing ant is connected to the leading ant by two different types of signals:

a mechanical and a chemical one. Both are effective in the absence of
the other, but only the combination of both signals guarantees an optimal
reaction of tandem following, Only the invitational behaviour determines
the motivation of the follower ant to respond to these signals, When we
tried, for example, to put together two leading and two following ants
taken from different tandems only four out of 25 leader-leader-
combinations formed a tandem and no tandem was formed in the
follower-follower-combinations,

The main differences in tandem running behaviour of Camponotus
sericeus in comparison to Bothroponera tesserinoda are summarised as
follows:

1. In Camponotus sericeus the follower ants also respond to
dummies, However, in contrast to Bothroponera tesserinoda, the gaster
is more effective than head and thorax,

g 2. In Camponotus sericeus, as in Bothroponera tesserinoda,
mechanical and chemical components are important. But in Camponotus
sericeus the chemical signal is necessary in any case, whereas the
mechanical component has only a complementary function. Extracted
and artificial dummies are completely uneffective,

3. Furthermore in Camponotus sericeus the scouts discharge
a long-lasting trail substance from the hindgut, This trail pheromone
has no recruitment effect. It is used by the scouts as an orientational
cuc and home range signal. If the optical orientation has been eliminated
the ants can be led by natural trails and artificial trails made of extracts
from the hindgut.

According to our research, tandem running seems to be one of
the most primitive forms of recruitment, Both mechanical and chemical
gignals arc very simple; the chemical signal is not specifically produced
for rccruiting but is a surface pheromone which is always present, We
supposc that it is identical with the so-called colony-odour. In order to
add the recruiting signal to the pheromone, the ant that is supposed to
follow has first to be motivated. This motivation is achieved by a mechan-
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ical invitational behaviour, Furthermore the chemical releaser must be
supported by mechanical contact throughout the process of tandem running,

Finally I wish to discuss another method of recruitment behaviour,
which seems to be related to tandem running, as far as the success of
the recruitment and the grade of its development is concerned, The so-
called carrying behaviour has already been described in many species of
Formicidae. It has different functions, but it plays an important role
during nest emigrations in many ant species. The 'information' about a
better nest site and its location is transmitted in a simple and absolutely
safe way: nestmates are carried to the new place.

Especially in Formicinae it is remarkable that the fixed motor
patterns which initiate tandem running are almost the same as those which
initiate carrying behaviour,

When a recruiting ant approaches a nestmate, it shows a slight
jerking behaviour, grasps the nestmate's mandibles and pulls her towards
herself. As in tandem running the recruiter turns around, but in contrast
to the initiation of tandem running, the recruiting ant maintains the tight
grasp so that the nestmate is rotated too, She responds by bending her
gaster under, and bringing her legs and antennae closely to her body.

By marking individual ants of a whole colony in Formica polyctena
and Formica sanguinea I was able to show that the carrying behaviour
during nest-moving is organized by a division of labour, In a series of
20 experiments I had the following results, There is a group of workers
that in nearly all my experiments organized the nest emigration as
carriers, A major part of the colony is very seldom involved in the
carrying activity and another large group never carries any nestmates
at all. The dissection of the ovaries according to the method of Otto (1958)
led us to the conclusion that the carrying specialists are definite
'Aussendiensttiere' while 'Innendiensttiere’, -young workers and males-,
are carried almost exclusively,

Our results indicate that in some Formicinae, as for instance in
Camponotus herculeanus, Camponotus ligniperda and in some Formica
species, besides the carrying behaviour, chemical means are employed
during nest-moving, In Formica fusca, however, nest emigration seems
to be almost exclusively organized by carrying behaviour, In this species
only a few workers organize the nest emigration while the main part of
the colony stays absolutely passive in the old nest. The following experiment
shows the importance of the carrying behaviour in this species:

1. If the specialized carriers are removed from each experiment,
nest-moving comes to an end. The colony may even die before other workers
start to organize the nest emigration,

2. Instead of just one nest I offered two nests with optimal
conditions. I made scouts discover both nests nearly simultaneously and
found that now the colony was divided into two parts, Both groups of
scouts transmitted their own information by carrying the nestmates to
the nest they had themselves discovered.

This again raises the question of how these species recruit to
food sources, Do they also use a carrying behaviour, or do they have other
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means of recruitment ?

Wc found that Formica fusca uses completely different mechan-
isms of communication for recuitment to food sources. Whereas specialists
carry their nestmates in the nest-moving process in the way already
described, their scouts recruit nestmates for new food sources in a
way similar to that of Camponotus socius, I found that returning foragers
show a very similar waggling behaviour as well as a trail-laying
behaviour, Obviously the trail functions mainly as an orientational cue,
whereas the waggle display is the stimulating signal to follow the trail,
Similar motor patterns during recruitment to food sources have already
been described in other species (Leuthold, 1968; Szlep, R. und Jacobi, T
1967; Szlep-Fessel, R. 1970).
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