
SCIENTIFIC CORRESPONDENCE 

One-strided waggle dance in bees 
Sm - Honeybees recruit nestmates to 
food sources by waggle dances, which con
sist of the waggle run and the return run 1• 

High-speed video recordings now show 
that the continual forward motion of the 
bee during the waggle run masks the true 
nature of this phase of the dance in that 
the entire 'run' consists of only a single 
slow stride. This stride is performed in a 
strange gait in which all six legs hold onto 
the comb most of the time, regardless of 
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the distance to the food source. 
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trast to the waggle 'runs', show clear, 
coordinated patterns in the sequence of 
leg movements (tripod gait). Another dif
ference lies in the ratio of the lift-off to 
the ground-contact phases. This ratio for 
the waggle 'runs' is about 1:5, which is 
characteristic of very slow walks in 
insects2• For a regular walk across the 
comb the ratio is about 1:2. 

Most remarkable, however, was our find
ing (without exception in 80 dances by 20 
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Forward movement of the bee's body 
(head) and the legs during single wag
gle 'runs' for a feeding station 1,200 m 
away from the hive. The head moves 
continuously forward (cyan). The indi
vidual tarsi make 1-3 rapid steps but 
hold fast to the comb for the greater 
part of the waggle run. The entire wag
gle run is achieved in a single stride in 
that at least one of the six legs has 
moved forward only once. Key: purple, 
front leg, left; green, middle leg, left; 
mauve, hind leg, left; cyan, head ; blue, 
front leg, right; brown, middle leg, right; 
red, hind leg, right. 

bees for both distances) that the entire wag
gle 'run', regardless of its length, consists of 
a single stride. For the foragers returning 
from a source 1,200 m away, this single 
stride takes 1.2-1.8 s (n =40) to cover 8 mm. 
A single stride over a smooth surface also 
covers about 8 mm, but takes only 80-120 
ms (n=lO). The simplest interpretation of 

our finding is that the bees are trying to 
maximize their stability on the comb during 
the waggle movement and thus a transmis
sion of vibrations into the comb during 
their dance. Why should they do this? 

Honeybees nesting in the open can per
form long-lasting waggle dances over dis
tances of several centimetres3. These 
dances are performed not on the comb but 
on the bodies of other bees3, which means 
that substrate vibration cannot be a com
munication channel. Apis mellifera, on the 
other hand, communicates in the darkness 
of an enclosed nest. Here, comb vibrations 
seem to be an important communication 
factor4. The waggle movement with feet 
kept in place may simply be a mechanical 
'trick' to increase the transfer of pulsed 
vibrations that occur during the waggle run5 

as a communication signal into the comb. 
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We recorded dances at 200 frames per 
second (NAC HSV 400) performed on the 
surface of the combs in observation hives 
by marked foragers of honeybees (Apis 
mellifera camica Pollm.). The foragers 
were trained to two feeding stations, 200 
and 1,200 m from the hive. These distances 
were chosen because they represent two 
extremes in the relationship between the 
distance to a feeding site and the resulting 
length and pace of the waggle run 1• 

Prion phylogeny revisited 
We analysed the position of the head 

and tarsi of the dancing bee frame by 
frame. The dancing bee moves continu
ously and slowly forward, covering a dis
tance of about 5 mm for the feeding 
station 200 m away, and about 8 mm for 
the station 1,200 m away. The speed of the 
forward movement is different for the two 
feeding stations, being faster for the near
er one. The movements of the legs during 
the forward motion of the body in the wag
gle are very different from the normal tri
pod pattern expected of insect walking. 
During the waggle 'run', individual legs 
move in small (sometimes uncertain) steps 
whereas others remained fixed to the 
edges of the honeycomb cells. There is no 
orderly pattern of temporal coordination 
between the legs. Most of the time, all six, 
five or four legs remained fixed to the 
comb during the waggle (see figure). 

To exclude the possibility that this curi
ous gait may be due to the difficulty of 
moving across a surface consisting essen
tially of an open-meshed grid, we analysed 
the gait of non-dancing bees moving 
across open-celled comb and across a 
smooth surface. Both such walks, in con-
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Sm - Krakauer et al. 1 presented a phy
logeny of prion (PrP) protein and con
cluded that the presence of two 
amino-acid replacements uniquely 
shared by hominoids (H) and cattle (C) 
[ asparagine-to-serine in codon 143(H), 
146(C) and tyrosine-to-histidine in codon 
155(H), 158(C)] has biological signifi
cance, as such a situation seems unlikely 
to have occurred by chance. They also 
speculated that the shared changes may 
have predisposed humans towards sus
ceptibility to BSE (bovine spongiform 
encepalopathy). Their conclusions, how
ever, ignore relevant experimental evi
dence. 

The argument of Krakauer et al.1 is 
based on the hypothesis that similarity 
between PrP protein sequences is linked 
to susceptibility because of enhanced 
interaction between donor and recipient 
PrP proteins. However, experimental 
transmission of BSE to mice2 and sheep3 

suggests that susceptibility is not con
trolled by overall sequence similarity 
between donor and recipient PrPs, as 
sheep encoding a PrP protein variant dif
fering from bovine PrP in codons 143[H] 

(146[C]), 155[H] (158[C)) and four other 
positions (98[C), lO0[C), 189[C), 208[C]), 
succumb to experimental BSE challenge 
in approximately 500 days3• 

This level of susceptibility is similar to 
that seen following challenge of sheep 
with scrapie, where there is no PrP 
sequence difference. However, sheep that 
are heterozygous for a PrP gene encoding 
the additional substitution of arginine for 
glutamine at codon 171[C) do not develop 
BSE or scrapie until at least 1,800 days 
after challenge, and sheep homozygous 
for arginine 171 appear resistant3. Thus, 
the combined effects of six amino-acid 
differences between sheep and bovine 
PrP proteins are apparently outweighed 
by a single additional change in a crucial 
position at codon 171. Only humans 
( apart from sheep) have glutamine 
replaced at this position 168(H), this time 
with glutamate. Because the cattle PrP 
gene has glutamine at this position, per
haps transmission of BSE to humans is 
less likely as a consequence. However, 
even this suggestion is highly speculative. 

There are species to which BSE 
appears to have been transmitted via con-
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