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Zusammen/assung. 1. Schwirrl~uferinnen vibrieren alle 0.5 bis 3 see mit ihren 
Flfigeln, wenu sic durch den Stock laufen. Die Frequenz der Flfigelbewegungen 
liegt zwisehen 180 und 250 Hz. 

2. Sobald die Schwirrl~uferin eine Stockgenossin anrempelt, erzeugt sie ein 
Dauergeri~usch, in dem die Frequenz yon 200 auf 500 Hz ansteigt. 

3. Im Dauerger~usch erscheint eine zweite, nnabh~ngige Frequenz yon 4000 bis 
5000 ttz. Die Amplitude yon Schwingungen dieser Frequenz kann auf 1/a der Ampli- 
tude der Schwingnngen der niedrigeren Frequenz anwachsen. 

4. Bienen eines nicht schw~rmenden Volkes reagieren auf Tonbandaufnahmen 
yon Kontakt haltenden Sehwirrl~uferinnen mit der ,,Stfllhaltereaktion." In schw~r- 
menden VSlkern bleibt die ,,Stillhaltereaktion" aus. 

Summary. 1. "Schwirrl~uferinnen" buzz their wings every 0.5 to 3 see while 
performing straight runs. The frequency within a buzz varies between 180 and 
250 cps. 

2. The "Schwirrl~uferin" produces a permanent noise as soon as it contacts 
a hivema~. In this permanent noise the frequency increases to about 500 cps. 

3. In  the permanent noise a second, constant and independent sound with a 
frequency of about 5,000 cps shows up. Its amplitude can reach 1/3 of the amplitude 
of the lower frequency noise. 

4. Bees in a non-swarming hive react to tape recording of contacting "Schwirr- 
l~uferirmen" with the "freezing" response. This response can not be elicited in 
swarming hives. 

Introduction 

Different observers have reported t h a t  bees of a colony which is 
ready to swarm leave the hive only  after they  get a " c o m m a n d "  to do so. 
The " c o m m a n d "  is the so called "Schwirr lauf"  (LINDAUEI%, 1955 ; MA_RTII~, 
1963; V. F~ISC~, 1965). I n  a "Schwirr lauf"  the bee runs  with v ibra t ing  
wings through the hive and  seeks contact  with hivemates.  As soon as the 
"Schwirrli~uferin" touches a h ivemate  the la t ter  starts  a "Schwirr lauf"  
too. I n  this way  the message spreads through the hive very  quickly. 

I n  1962 we checked different "Sehwirr ls  on the surface 
of a swarm cluster hanging in  the open with a highly direct ional  micro- 
phone (cited in  v. F~Isc~ ,  1965) and  found  t h a t  the "Schwirr l~ufer innen" 
produced a sound quite similar to t ha t  which can be heard in  the wagging 
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per iods  of the  well known dances (EscH, 1961). Recen t  inves t iga t ions  
inside an observa t ion  hive revealed,  however,  t h a t  also qui te  different  
acust ical  signals can be heard .  

R e s u l t s  

W e  m a d e  our  observat ions  on bees of the  Italien race  (Apis melli/ica 
ligustica S t i r . )  The lower quar te r  of the  window of a usual  two f rame 
observa t ions  hive was r emoved  and  replaced  b y  a th in  screen th rough  
which sound recordings could be made.  The recording technique was 
descr ibed in an earher  paper  (Escr[, 1961). 
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Fig. 1. Buzz  from a s~raight run. Average frequency about 200 cps 
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Fig. 2. Change in frequency as a '<Schwirrl~uferin" approaches a hivemate 

The swarming of the  observa t ion  hive was released by  "Sehwirrl/~ufe- 
r innen"  which showed up  all of a sudden in the  middle  of ano ther  ex- 
per iment .  The "Schwirr l~ufer innen"  made  s t ra igh t  runs  in which t hey  
d id  no t  touch other  bees and  dur ing which t hey  buzzed with  the i r  wings 
eve ry  0.5 to  3 sec. As one can see from Fig.  1 the  wingbea t  f requency 
wi th in  a buzz is near  to t h a t  of a no rma l  f l ight.  I t  ranges f rom 180 to 
250 cps. The wave form is far  from being sinusoidal  ind ica t ing  t h a t  there  
is a high energy conten t  in the  overtones.  As soon as the  "Schwirrl~ufe- 
r in"  touches  a h ivema te  (and she does i t  in ten t iona l ly)  the  buzz becomes 
p e r m a n e n t  for the  t ime  of the  contact .  The wingbea t  f requency  in the  
buzz increases  ve ry  fas t  to 400 or 500 cps (Fig. 2). I t  s t ays  a t  this  level 
as long as the  con tac t  between the  two bees is made  (Fig. 3). This is 
somet imes  up  to 5 see. As soon as the  two animals  separa te  the  f requency  
falls to abou t  200 eps and  the  noise s tops comple te ly  for some seconds. 
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With the increasing wingbeat frequency during the 
contacts always a second frequency shows up which 
remains constant at about 4,000--5,000 cps (Fig.3) 
while the ~ingbeat frequency can change between 200 
and 500 cps. We observed a similar phenomenon in the 
sounds made by flies and bees at different occasions 
and described it in an earlier publication (EsCH and 
WILSOn, 1967). The amplitude of the second vibration 
increases with increasing wingbeat frequency and 
can reach about 1/3 of the amplitude of the latter. 
There are still higher frequencies showing up which 
we could not analyse with sufficient accuracy using 
our present equipment. New equipment purchased 
under the current grant will enable us to do further 
analysis. 

The higher frequencies can be effectively emitted 
from the small surface of a bee and one can hear 
the noise with an unaided ear at a distance of about 
1 m from the hive. There is no doubt that  a hivematc 
can perceive the sounds made by the "Schwirrl~uferin," 
too, especially if they are so close together. 

The spectrum of the noise made by a "Schwirr- 
ls is similar to that  of the noise which 
produces the long known "freezing" effect (HANsso~, 
1945). If one plays a tape recording of a "Schwirr- 
l~uferin" into a normal hive the movements of all bees 
freeze as soon as the "contact noise" can be heard. In  
a swarming hive, however, neither a tape recording 
nor the direct noise emitted from a "Schwirrl/~uferin" 
has a freezing effect. 

Discussion 

During the contact of a "Sehwirrl/iuferin" and a 
hivemate the command to swarm is transmitted 
(v. F~Isc~, 1965). The noise emitted by a "Sehwirr- 
l/~uferin" while it has contact to a hivemate is so 
different from sounds occurring at other occasions 
that  is it conceivable that  it might be the signal to 
leave. The "Schwirrl/iuferin" can offer some important 
sensory inputs of a "Schwirrlauf" to the hivemate and 
the latter, as we can see, promptly starts a "Schwirr- 
lauf" after the contact. 
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The lack of a "freezing" effect in a swarming colony shows tha t  the 
response of the bees to the particular stimulus which normal ly  releases the 
"freezing" response has changed. I f  the noise of a "Schwirrli~uferin" is 
the command  to swarm, this noise is completely out  of context  in a nor- 
mal, non-swarming colony. The "freezing" response thus can be ex- 
plained as a "displacement ac t iv i ty"  ( T ~ E R G n ~ ,  1951). Fur ther  studies 
on this subject seem necessary. 

The behavioral si tuation of the "Schwirrli~uferin" is of part icular 
interest. At  one hand, the flight command was given to its indirect flight 
muscles. They  oscillate with max imum energy. At  the other hand, the 
direct muscles which bring the wings into the "flight posit ion" did not  
perceive a flight command.  The indirect muscles, therefore, oscillate 
wi thout  damping and the frequency of the oscillation increases to about  
the double of the normal  value. 
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