
·/i -···· 

,.:-. Xf! 

,C• 

: ~-

I / Historical 

In his book about the life and nature of bees (Das Leben und Wesen 
der Bienen) H. v. Buttel-Reepen (1915:190ff) fonnd it necessary to begin 
the section about their abilities in communication with the confession 
that here one could speak only of "possibilities and probabilities." That 
the members of a hive are able to communicate in some way or other 
has been known for a long time. Every beekeeper is aware that after a 
short interval numerous visitors appear on any honeycomb that is dis
covered anywhere by a single bee. Also in a large beekeeping establish
ment one may occasionally see that during many hours thousands of 
forager bees may land with heavily laden pollen baskets at a single 
hive, evidently because early in the day an individual scout from this 
hive had discovered a productive source of pollen and had spread the 
news among her comrades (v. Buttel-Reepen 1915:171). Bees of adja
cent hives may simultaneously be bringing in pollen of a different color 
from other flowers that were found by their scouts.1 How the informa
tion is passed on was unknown. V. Buttel-Reepen thought communica
tion by sounds the most important, because the practiced ear could 
very readily distinguish the tone of a swarming hive from the "stinging 
tone" of irritated bees, from the "hunger tone" of a starving hive, from 
the cozy buzzing that follows a good period of food collection, or from 
the wailing sound characteristic of queenlessness. That these sounds are 
heard by the members of the hive had already been doubted by August 
Forel (1910:309-310). The relatively loud "piping" and "quacking," by 
means of which a young queen seems to communicate with her rivals 
that are about to emerge in the hive, could indeed be regarded as 
serious evidence in favor of the perception of sounds. A. Hansson (1945) 
has shown that this is mediated by the sense for perception of vibra
tion. There is response only when there is contact with the substratum 
and only at a short distance. Tones of different pitch are not distin
guished. Free-flying bees never react to sounds. V. Buttel-Reepen's 
assumption that bees possess a differentiated audible language thus has 
not been substantiated, even though recent discoveries indicate that 
perception of vibration is more important than it long seemed. 

1 In the collection of nectar, too, different populations from the same large establish
ment sometimes select quite different kinds of flowers (Maurizio 1962). 
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4 / The Dances of Bees 

F. W. Sladen (1902), who in a little-noticed article called attention 
for the first time to the use of odor as a ·signal, recognized the signifi
cance of the olfactory sense in communication. Bees fanning with 
abdomen raised in front of the hive entrance ("sterzeln") and thereby 
attracting comrades are a well-known sight to the beekeeper. Sladen 
noticed that when doing this the bees protrude near the tip of the 
abdomen an integumental fold that releases a scent perceptible to us 
also, and that it is not their "joyful buzzing" but rather this odor, dis
persed by fanning the wings, that is the lure. Later, without knowing of 
Sladen's work, I came to the same conclusion. 

The stimulus for me to work with these problems was provided by 
experiments on color vision and on the sense of smell of the bees. When 
I wished to start an experiment I would set out on a table in the open 
a sheet of cardboard with some honey on it. As a rule this was found 
after a few hours by one bee. Then their number would grow swiftly 
to dozens, or even to hundreds. A further phenomenon too spoke 
emphatically in favor of communication among the hivemates. I trained 
bees to collect from a dish filled with sugar water. When the feeding 
dish had been emptied I paused in order to limit the number of collec
tors. At first large numbers of bees swarmed about the empty dish, but 
gradually they dispersed and after about 20 min they visited only spo
radically. But if one of these now found the dish refilled, the others 
reappeared in swift succession after her return home. . 

I was curious to know how the news was spread about there at 
home, and built an observation hive with glass windows. It is described 
in the next chapter. 2 In the spring of 1919 I set it up in the old Kloster
hof of the Zoological Institute in Munich, erected a feeding station 
beside it, and marked the forager bees with a spot of red pigment on 
the thorax. After a pause in the offering of food, they would sit among 
the others on the comb near the hive entrance. The next scout found 
the dish refilled. It was a fascinating spectacle when after her return 
home she performed a round dance, in which the red-spotted bees 
sitting nearby showed lively interest. They tripped along after the 
dancer, and then left the hive to hasten to the feeding station. Soon it 
became apparent that the circular running is a dance of invitati,on, 
which not only recalls the former collecting group to action but also 
recruits new members to strengthen the working party (v. Frisch 1920). 

With pollen collectors that were returning home with filled pollen 
baskets from natural sources of provisions, I saw another form of dance, 
the tail-wagging dance, and fell into the error of thinking that the 
round dance was performed when sugar water or nectar was collected 
and the tail-wagging dance after pollen collecting (v. Frisch 1923). 
Henkel (1938) refuted this. Under natural conditions he observed with 

21 am indebted to J. B. S. Haldane for pointing out that Pliny mentions an observa
tion hive with windows of horn, in which the emergence of bees could be observed (Natu
ral History, XI, 16, 49). About 1740 Reaurnur described observation hives of his own 
construction, quite similar to ours (see Bti.del 1957). Such hives also served blind Franz 
Huber (1814, 1856) in the fine discoveries he was enabled to make through the eyes of 
his gifted assistant Franz Bumen. Since then many beekeepers and amateurs have cer
tainly constructed something similar. The mating boxes customarily used in rearing queens 
are also useful in many observations. 
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nectar collectors tail-wagging dances that did not differ in form from 
those of pollen collectors, and explained the round dances of the sugar
water collectors as due merely to the unnatural abundance of food at 
my artificial feeding stations. On the basis of new experiments I at first 
held to my conception (1942). Today we know that Henkel was right 
when he described tail-wagging dances performed by collectors of nec
tar, but I was right too in describing their performance of round dances. 
I was wrong when I regarded the round dances as dependent on the 
gathering of nectar, and he was wrong in ascribing them to the abun
dance of food. The clarification came when I gave my co-worker Ruth 
Beutler a piece of bad advice. She was running a feeding station with 
the odor of thyme 500 m away from a beehive and wanted to have 
bees gather quickly around a sugar-water dish at a place nearer the 
hive. I advised her to feed them well at the 500-m station and also to 
put out a sugar-water dish with thyme fragrance at the desired place 
near the hive. The hivemates would be stimulated by the round dances 
of bees harvesting from the distant point to search first nearby around 
the hive and would necessarily find the new feeding dish quickly. There 
was no success. Did the distance of the feeding place influence the 
manner of dancing? · 

Experiments directed to this point showed in fact that round dances 
were performed with sources of food nearby, tail-wagging dances with 
more distant ones, by collectors of nectar just as by collectors of pollen, 
and that the tail-wagging dances announced also the · direction and 
distance of the goal. The mistake had come from my setting up the 
artificial feeding station with its sugar water in the immediate neighbor
hood of the hive, in order to keep both feeding station and honeycomb 
in view, whereas the pollen collectors were coming from natural, more 
distant sources. Under these conditions there were only round dances 
among the bees collecting sugar water, and only tail-wagging dances 
among the pollen collectors. In addition, the pollen collectors kept on 
dancing after their pollen baskets had been emptied. It was natural to 
interpret the tail-wagging dances of nectar collectors arriving from 
natural, distantly located flowers as the pollen dances of bees that had 
already scraped off their loads. But now one miracle after another was 
unveiled. Probably bad advice has rarely been so nobly rewarded. 

There remains to be mentioned the fact that the bee dances have 
been discovered repeatedly. W. Park observed round dances and tail
wagging dances before we knew of one another. In these dances he 
recognized a method of communication (1923a, b). He also reported, 
probably as the first, the same dances in water-collecting bees. Like 
Henkel he could find no difference in the way of dancing between bees 
collecting pollen and those collecting nectar. Instead of assuming that I 
was mistaken, he was so kind as to express the suspicion that the bees 
in Germany must dance differently (1923c). 

Neither Park nor I knew that 100 years earlier Unhoch (1823: 115) 
had already given an excellent description of the round dance: 

To many it will seem ridiculous or even incredible if I mention 
that bees too, when the hive is otherwise in good condition, indulge 



6 / The Dances of Bees 

in certain pleasures and jollity, and that at times they even set about 
a certain dance after their fashion . . . Without warning, an indi
vidual bee will force its way suddenly in among 3 or 4 motionless 
ones, bend its head toward the surface, spread its wings, and shiver 
its upraised abdomen a little while, the adjacent bees do the same, 
bend the head toward the surface, finally they twist and turn together 
in something more than a semicircle now to the right then to the 
left five or six times, and execute what is a genuine round dance. 
All at once the dance mistress leaves them, joins some other seden
tary bees on another spot, and again does the same as t~e first time 
and the adjacent bees dance after her. The dance nnstress often 
repeats her dance four or five times at different places. I have fre
quently demonstrated this to several friends of mine, who were 
greatly astonished and laughed heartily at it . . . What this dance 
really means I cannot yet comprehend; whether it perhaps expresses 
some mood of joy and merriment among them or whether it occurs 
for some other as yet unknown reason the future will have to teach, 
and with this ballet of the bees I now conclude my first part. 

Apparently it was unknown to Unhoch-as it was to me-that 35 . 
years previously pastor Ernst Spitzner (1788:102) had not only observed 
this "ballet of the bees," but in essence had interpreted it correctly: 

When a bee has come upon a good supply of honey anywhere, 
on her return home she makes this known in a peculiar way to the 
others. Full of joy she twirls in circles about those in the hive, from 
above downward and from below upward, so that they shall surely 
notice the smell of honey on her; for many of them soon follow when 
she goes out once again. I observed this in the glassed hive when I 
put some honey not far away on the grass and brought only two of 
the bees to it. In a few minutes, since these had made it known to 
the others in the manner described, they came in great numbers to 

the place.3 

There is even a reference, to which J. B. S. Haldane called my atten
tion, in Aristotle: 

On each trip the bee does not fly from a flower of one kind to a 
flower of another, but flies from one violet, say, to another . violet, 
and never meddles with another flower until it has got back to the 
hive; on reaching the hive they throw off their load, and each bee on 
her return is followed by three or four companions. What it is that 
they gather is hard to see, and how they do it has not yet been 
observed. 4 · 

None of the observers named pursued his discovery further. nus 
they remained in ignorance of what will now fill the pages of this b<k>k. 

a After my first communication on the subject (1920), Manger (1920) brought to my 
attention the reports of Unhoch and Spitzner. .. 

4Aristotle Historia Animalium, IX, 40, Becker 624b; modified from the translation by 
D. W. Thompson in The Works of Aristotle (Oxford Englis~ e~tio~; Cl~endon, .Oxford, 
1910). [In the German version of the present book the c1tat10n 18 Anstotle, Tzerkunde 
(ed. P. Gohlke, Paderbom , 1949), IX, 624b, p. 423.) 

II / Methods in General 

l. THE OBSERVATION HIVE 

During the first years of experimentation I used a large observation 
hive, with 6 adjacent combs (each 22 X 38 cm), that can hold a bee 
colony of normal strength; and a small observation hive for two combs 
of the above size or four half combs. I described and figured both in 
1923 (pp. 12-19). The large hive is particularly impressive for demon
strations. It is most appropriately used in a fixed location. But often 
in our experiments moving the hive was necessary, and the little hive 
is better suited for this. There was no suggestion of abnormal behavior 
resulting from the smaller populations ; which after all ran to several 
thousand individuals. According to Gontarski (1949:311), in a small 
population about 500 members are enough for developing the norinal 
social organization. Geschke, with small populations of 500--1000 bees, 
found the same division of labor as in normal colonies ( cf. Hoffman 
1961). 

Based · on many years of experience, our observation hive today 
appears as shown photographically in Fig. 1 or in the sketch of Fig. 2. 
The important feature is that, in contrast with customary beehives, the 
combs do not conceal one another; they are placed so that one may see 
the whole extent of each through glass windows on either side of the 
hive. This accounts for the flat shape of the hive. Of course this is 
unfavorable for maintaining the proper temperature. Hence the hive, 
when not under observation, is protected by wooden covers insulated on 
the inner surface with cotton wool or similar padded material (Fig. 2b). 
During cool weather and especially at night, a thickly padded outer 
covering was very useful (Fig. 2a); this was drawn over the hive like a 
tea cozy. Double windows serve further to prevent overcooling . The 
outer pane, the frame of whic::h is hinged to the framework of the hive, 
can be swung open during warm weather like a door. The inner pane 
is held fast by wooden pins or fasteners. 

The hive entrance is on one of the narrow sides. Arriving bees are 
forced by means of an adjustable wedge (Fig. 2c) to run to the right or 
to the left as may be desired. When observations are made ·from one 
side continuously, as is customary, the wedge k set so that all incom
ing bees have to tum to that side and none can be overlooked. In order 
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