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Absconding behavior was investigated in a naturally occurring population of 
honey bees in the Okavango River Delta, Botswana. Fifty percent of all colonies 
excavated in the field between October and December had abandoned the nest 
or were preparing for absconding, suggesting that an "absconding season" 
began in the Delta in October or November. However, the factors influencing 
absconding during this period were unclear, and there were no distinct differ- 
ences in nest characteristics of the absconding and nonabsconding colonies. 
Waggle dance activity in observation colonies preparing for absconding was 
not used to preselect a specific nest site prior to departure. However, in two of 
the three colonies examined recruitment activity indicated the general direction 
of  colony travel. The distances indicated by these dancers ranged between 6 
and 16 km. Since these distances were three to four times greater than those 
communicated by dancers in nonabsconding colonies, workers from absconding 
colonies may sample potential forage or nest sites well outside their regular 
foraging range. 
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I N T R O D U C T I O N  

Honey bees, Apis mellifera, possess two strategies for surviving seasonally 
unfavorable conditions: (1) hoarding honey and pollen and (2) absconding, or 
abandoning a nest site and moving into a new area. [Absconding differs from 
reproductive swarming in that no new queens are produced and the entire colony 
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vacates the nest, rather than fissioning and leaving behind a portion of the work- 
ers (Winston et al., 1979).] While all honey bee races hoard food, absconding 
is primarily a tactic of tropical races (Winston, 1987; Winston et aI., 1983). 
Annual absconding rates in the tropics vary between 15 and 100% (Winston et 
al., 1979; Fletcher, 1978), yet absconding remains one of the more poorly 
understood aspects of honey bee biology (Seeley, 1985). 

There are two categories of absconding: "disturbance induced" and "sea- 
sonal." Disturbance-induced absconding can occur at any time of the year and 
is a more-or-less immediate response to a sudden deterioration in the quality of 
a nest cavity, brought about by predation, fire, an invasion of pests, or over- 
heating (Winston et al., 1979; Fletcher, 1975). 

In contrast, seasonal absconding occurs during distinct times of the year 
and may be associated with seasonal fluctuations in resource availability, 
weather, the incidence of pests, or colony size due to reproductive swarming 
(Winston et al., 1979; Winston, 1987; Fletcher, 1975; 1978; Woyke, 1976). 
However, the factors influencing seasonal absconding are often unclear. Colo- 
nies maintained in the same apiary can vary greatly in their seasonal absconding 
behavior (Winston et al., 1979; Fletcher, 1978). Likewise, Winston et al. (1979) 
found no consistent differences in the amount of stored food in absconding ver- 
sus nonabsconding African colonies in South America. However, much of the 
research on seasonal absconding to date has been conducted on colonies main- 
tained by humans, often in areas where agriculture may influence seasonal pat- 
terns of food and water availability (Fletcher, 1975). In contrast, there has been 
little systematic investigation (especially on the African continent) of the 
absconding behavior of naturally occurring colonies foraging under unaltered 
conditions. 

It is also unknown at present how far colonies travel during seasonal 
absconding or if they preselect a destination. It may be possible to explore these 
aspects of absconding behavior by monitoring waggle dance activity. For exam- 
ple, in colonies preparing for reproductive swarming, waggle dances performed 
in the nest and on the swarm cluster communicate the location of new nest 
cavities. Initially, a variety of sites is indicated, but eventually all dancers recruit 
for the same location, which represents the new nest (Lindauer, 1955; Seeley, 
1985). By translating the distance and direction components of these dances 
(von Frisch, 1967), it is possible to map the area in which a colony searches 
for new sites, as well as the route the swarm will eventually follow (Lindauer, 
1955). Absconding colonies may also recruit for new sites (Fletcher, 1978); 
however, to date no attempt has been made to map the waggle dance behavior 
of colonies undergoing seasonal absconding. 

The purpose of this study therefore was to examine seasonal absconding in 
the African honey bee, Apis mellifera scutellata. The study was conducted in 
the Okavango River Delta, Botswana, a vast area (circa 17,000 km 2) containing 
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an abundance of scutellata colonies but little human agriculture and no bee- 
keeping practices (Schneider and Blyther, 1988; Schneider, 1989). The Delta 
therefore offers a unique opportunity to observe a natural honey bee population 
in an undisturbed environment. The objectives of the research were (1) to 
describe the seasonal patterns of absconding in naturally occurring colonies, (2) 
to compare the nests of absconding versus nonabsconding colonies, as a means 
of exploring possible nest conditions associated with a colony's decision to 
abscond, and (3) to map the recruitment activity of colonies preparing for sea- 
sonal absconding, by monitoring waggle dance behavior. 

MATERIALS AND METHODS 

The study was conducted from August to December 1986. Descriptions of 
the study site, seasonal abundance of blooming species, and nesting biology of 
A. m. scutellata in the Okavango Delta have been previously reported (Schnei- 
der, 1989; Schneider and Blyther, 1988). 

Determining Seasonal Patterns and Nest Characteristics Associated with 
Absconding 

Throughout the study period naturally occurring nests were excavated in 
the field, and the following were recorded for each: (1) date of excavation, (2) 
whether the nest was occupied or abandoned, (3) type of nest (earthen cavity, 
tree cavity, or exposed combs), (4) nest cavity volume (estimated from the 
mean values of four or five measurements of cavity height, width, and depth), 
(5) total comb area (cm2), (6) area of comb containing brood (open and sealed), 
pollen, and nectar (honey and nectar), and (7) population size. Methods for 
estimating comb areas and population sizes are described by Schneider and 
Blyther (1988). Also, it was noted (8) if each nest was infested with ants, wax 
moth larvae, Galleria mellonela (which consume comb), or the hive beetle, 
Haplostoma fuligineus [which consumes honey and capped brood (Claus, 
1983)]. These pests may contribute to absconding (Claus, 1983; Fletcher, 1978). 
Additionally, since absconding may be associated with swarming (Fletcher, 
1975; Winston et al., 1979), it was recorded (9) if each colony exhibited signs 
of recent swarming, such as the remnants of queen cells or reduced worker 
populations. 

The following criteria were used to classify each excavated colony as not 
absconding (thriving) or associated with seasonal or disturbance-induced 
absconding. (1) Colonies undergoing seasonal absconding reduce or cease brood 
rearing 2-3 weeks prior to departure, consume remaining food stores, and delay 
departure until most all capped brood has emerged (Winston et al., 1979; 
Woyke, 1976; Fletcher, 1978). As a result, seasonally absconding colonies leave 
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behind mostly empty combs. In contrast, (2) disturbance-induced absconding 
does not involve long-term preparations and often results in the abandoning of 
large areas of brood and food (Winston et al.,  1979; Fletcher, 1978). 

Thus, if a nest in this study had been abandoned prior to excavation, the 
colony was considered to have undergone seasonal absconding if the combs 
were undamaged but contained little or no brood or food. Conversely, if the 
combs of an abandoned nest contained brood and food stores, the colony was 
assumed to have absconded due to a disturbance. If a colony was occupied at 
excavation, it was considered to be preparing for seasonal absconding if (1) less 
than 5 % of the total brood comb area contained eggs and larvae, but (2) there 
was no evidence of a reduced worker population (colonies with few larvae and 
reduced worker populations were assumed to have recently swarmed). Colonies 
not exhibiting reduced brood rearing were classified as thriving. 

Recording Waggle Dance Activity and Constructing Recruitment Maps 
for Colonies Preparing to Abscond 

Waggle dance activity was monitored in three colonies (Absconding Col- 
onies 1, 2, and 3) excavated in the field and transferred along with the combs 
into two-frame, glass-walled observation hives. At the time of transfer, each 
colony contained 6043 +_ 2237 bees and 2500-4000 cm 2 of comb. The obser- 
vation hives were maintained inside a high-wall canvas tent, and each abutted 
a 2 x 10-cm opening cut into a tent wall, which allowed free flight to and from 
the colonies. To reduce heat and light levels inside the tent, which can induce 
absconding and interfere with waggle dance activity, respectively (Fletcher, 
1978; von Frisch, 1967), the tent was located in the shade, covered with a fly 
sheet supporting a thick mat of reeds, and lined internally with heavy brown 
paper. Previous research had demonstrated that under such conditions (1) obser- 
vation colonies could be maintained for extended periods without attempting to 
abscond, and (2) the resulting light level did not influence recruitment behavior 
(Schneider, 1989). 

At the time of excavation, the three colonies exhibited no evidence of 
reduced worker populations but contained little or no unsealed brood, condi- 
tions which are diagnostic of preparations for seasonal absconding. Each colony 
absconded within 3-10 days of being transferred into the observation hives, 

The methods for recording and mapping waggle dance activity in this study 
were essentially the same as those described in Schneider (1989) and are only 
briefly summarized here. On each day that a colony remained in an observation 
hive, it was monitored for 20-30 rain each hour from 0600 to 1800, and the 
direction and distance components of all waggle dances observed were recorded. 
The directions indicated by the dances were estimated by measuring the angles 
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of the waggle runs relative to vertical, using a protractor. The dance angles 
were later converted to a direction with respect to the sun by (1) calculating the 
sun azimuth for the time of observation, using an Astrosoft program for an IBM 
personal computer, and (2) adding the azimuth value to the recorded dance 
angle. 

The distance communicated by each dancer was estimated by (1) recording 
the time of 5-10 different waggle runs, using a digital stopwatch, (2) calculating 
a mean waggle run time (obviously inconsistent times were ignored), and (3) 
converting this time into a distance estimate in meters. The conversion of dance 
time into distance was accomplished using a curve expressing the relationship 
between distance and waggle run time, established by training marked foragers 
from a separate, nonabsconding observation colony to feeding stations at known 
distances up to 1 km from the hive (see Schneider, 1989) (Fig. 1). It was nec- 
essary to use the distance curve for a nonabsconding colony because none of 
the absconding observation colonies could be trained to visit a feeding station, 
despite repeated attempts. However, the distance curve for the nonabsconding 
colony was assumed to closely approximate those of the absconding colonies, 
since previous studies had revealed that the distance-dance time relationships 
for different A. m. scutellata colonies in the Okavango were very similar 
(Schneider, 1989). The translation of distances greater than those used in the 
training experiment was accomplished by extrapolation. 

The color of pollen carried by each dancer (if any) was also recorded. 
Dancers not carrying pollen loads were assumed to indicate nectar, water, or 
nest sites (Schneider, 1989). 

The locations indicated by the different dancers were plotted (using a sym- 
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Fig. 1. The seasonal distribution of absconding and nonabsconding nests exca- 
vated during the study period (N = 29). 



230 Schneider 

bol denoting pollen color or a nonpollen site) and used to construct a recruitment 
map for each observation colony over all days of study. The maps and distances 
communicated by the waggle dancers were used to determine the (1) total 
recruitment activity, (2) recruitment area, defined as the circular area encom- 
passing 95 % of all locations indicated by dancers, (3) mean and median recruit- 
ment distances, and (4) number of different sites recruited for [see Schneider 
(1989) for methods of identifying recruitment sites]. The waggle dance activity 
was also used to assess the day-to-day changes in total dances observed and 
number of sites indicated to determine if, prior to absconding, recruitment 
became increasingly concentrated on only one or a few sites. 

I also attempted (1) to monitor the waggle dances performed on the surface 
of the swarm cluster once each colony had absconded and (2) to determine the 
direction in which the absconding cluster flew upon departure. Upon abscond- 
ing from the observation hives, all three colonies formed clusters 10-20 m off 
the ground in dense vegetation. Therefore, it was generally not possible to esti- 
mate accurately the distance and direction components of the waggle dances 
occurring on the clusters. As a result, these dances were not included in the 
construction of the recruitment maps but were used to provide a relative esti- 
mate of changes in the level of dance activity once absconding had occurred. 
The directions traveled by the absconding colonies were estimated by taking a 
compass bearing on the flight path of each cluster once it became airborne. 

The recruitment maps for the three absconding colonies were compared to 
those previously reported for two nonabsconding observation colonies also 
maintained in the Okavango Delta in 1986 (Schneider, 1989). The population 
size and comb areas of the nonabsconding colonies (6000-8000 bees, 3500- 
4050 cm z comb) were similar to those of the absconding colonies. However, 
the two types of colonies were observed during different months. The abscond- 
ing colonies were monitored throughout November-December, while the non- 
absconding colonies were observed from August to October, at the end of which 
time each swarmed. Observations of waggle dance activity in the nonabscond- 
ing colonies were terminated 2-3 weeks prior to swarming, since at this time 
foraging and recruitment declined. Thus, the differences in recruitment activity 
between the absconding and the nonabsconding colonies reported in this study 
may reflect changes in resource conditions during the observation months, as 
well as changes in recruitment associated with absconding. 

The recruitment distances of the absconding and nonabsconding colonies 
were compared using a one-way analysis of variance. The data were log-trans- 
formed prior to analysis, since the distance estimates for the different colonies 
were not normally distributed. All statistical tests were conducted using two- 
tailed levels of significance. All mean values are reported _+ 1 SD. 
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RESULTS 

Seasonal Patterns and Nest Characteristics Associated with Absconding 

A total of  31 colonies was excavated during the study period. Two were 
queenless and declining and were not included in the data analyses. Of  the 
remaining 29 nests, 7 were absconding, while 22 were thriving. 

Six of  the 7 absconding colonies were excavated between late October and 
December (Fig. 1) and accounted for 50% of  the 12 total colonies examined 
during these months. These six colonies were associated with seasonal abscond- 
ing. Three had abandoned the nest cavity prior to excavation, leaving behind 
undamaged, empty combs. The remaining three colonies were present in the 
nest at the time of  excavation but contained little or no developing brood and 
exhibited no evidence of  recent swarming. [The seventh absconding colony, 
excavated in August (Fig. 1), appeared to have absconded due to an invasion 
of  ants (disturbance-induced absconding).] Thus, an absconding season may 
have begun in the Okavango Delta in October-November,  although the study 
had to be terminated before the extent of  this season could be determined. 

There were no consistent differences between the nests of  the absconding 
and those of  the thriving colonies. All 29 nests occupied completely enclosed 
cavities, and absconding and thriving colonies occurred with similar frequencies 
in tree versus earthen cavities (Fisher exact test; P > 0.05; Table I). There 
were no significant differences between the absconding and the thriving colonies 

Table I. Nest Characteristics for Absconding and 
Nonabsconding Colonies Excavated in the Field. 

Absconding Nonabsconding 
colonies colonies 

Type cavity 
Tree 4 7 
Earthen 3 15 

Cavity volume (L) 13.0 _+ 6.3 51.4 • 77.1 
(N= 7) (N= 22) 

Comb area (cm 2) 
Total 3529 +_ 1182 3012 • 4061 

(N= 7) (N= 22) 
Honey 470 • 541 348 + 764 

(N= 3) (N=22) 
Pollen 40 _+ 35 355 _+ 665 

(N = 3) (N= 22) 
Population 7058 _+ 2364 6024 _+ 8122 

(N= 7) (N= 22) 
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with respect to (1) nest cavity volume, (2) colony population size, (3) total 
comb area, or (4) areas of honey and pollen comb (for all comparisons, P > 
0.05; Table I). Winston et al. (1979) also found no consistent differences in the 
nests of absconding versus thriving African colonies in South America. 

The two colony types in this study did not differ in their incidence of infes- 
tation with hive pests. None of the thriving and only one of the absconded 
colonies were infested with ants (Fisher exact test; P > 0.05). No excavated 
nest (thriving, abandoned, or preparing to abscond) contained wax moths. Like- 
wise, only two of the absconding and two of the thriving colonies contained 
hive beetles (Fisher exact test; P > 0.05). 

The thriving and absconding colonies also did not differ with respect to 
swarming activity. Only one of the abandoned and two of the thriving nests 
contained queen cells (Fisher exact test; P > 0.05), and no colony exhibited 
the reduced worker population associated recent swarming. Thus, there were 
no obvious relationships between nest characteristics and whether a colony 
absconded or remained in the study area. 

Recruitment Activity in Colonies Prior to Absconding 

Recruitment maps for absconding colonies 2 and 3 are presented in Fig. 2. 
A recruitment map for absconding colony 1 was not constructed, since a total 
of only nine waggle dances was observed during the 3 days this colony was 
monitored (Table II). 

Recruitment activity in the absconding colonies was reduced and concen- 
trated on nonpollen sites. Only 3-10 different waggle dancers were observed 
per day in each colony (Table II, Fig. 3A), and only 4 of the 121 total waggle 
dancers observed in the three colonies were pollen foragers (X~ = 103.4; P < 
0.001). 

The recruitment areas and distances indicated by waggle dancers varied 
between the three absconding colonies. Recruitment activity in absconding col- 
ony 1 was restricted to sites located within 0.5 km of the hive (Table II). In 
contrast, in absconding colonies 2 and 3 mean and median recruitment distances 
ranged between 3700 and 5600 m and between 2600 and 4600 m, respectively, 
and the circular areas encompassing 95 % of all observed recruitment activity 
ranged between 300 and 400 km 2 (Table II, Fig. 2). Also, 17% of the dances 
in absconding colony 2 and 40% in absconding colony 3 communicated dis- 
tances 6-16 km from the hives (Fig. 2). 

The three absconding colonies recruited for a mean total of 13.0 _+ 10.1 
different sites during the study period (Table II). However, dance activity did 
not increase or become focused on only one particular site in any colony prior 
to absconding. The number of waggle dances observed per day in the obser- 
vation hives was not correlated with the number of days preceding absconding 
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Fig. 3. The number of waggle dancers observed (A) and the number of sites recruited 
for (B) during each day of observation in the three absconding colonies. 

(for absconding colony 1, r = 0.87, df  = 1; absconding colony 2, r = 0.11, 
df  = 8; absconding colony 3, r = 0.33, df  = 5; P > 0.05 for all correlations; 
Fig.  3A). Likewise,  there was no correlation between the number of  sites vis- 
ited per day and the number  of  days preceding absconding (for absconding col- 
ony 1, r = 0.87; df  = 1; absconding colony 2, r = - 0 . 6 1 ,  df  = 8; absconding 
colony 3, r = 0.28, df  = 5; P > 0.05 for all correlations; Fig. 3B). No site 
in colony 1 and only 20.0 and 22.7% of  those in colonies 2 and 3 were recruited 
for on more than one day. Furthermore,  waggle dance activity did not increase 
or  become focused on a particular site once colonies formed initial absconding 
clusters away from the hives. Thus, the absconding colonies may not have 
selected a specific destination prior  to departure. Indeed, the behavior  of  
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absconding colony 1 suggested that seasonal absconding could occur with vir 
tually no recruitment for new sites. 

While the absconding colonies did not preselect a nest site, waggle dance 
activity may have determined the general direction of travel. In colony 2, 60% 
of all dances indicated a direction WNW of the hive, while in colony 3 the 
majority (54%) of dances indicated a SSE direction (Fig. 2). The direction of 
departure for Colony 2 was approximately 295 ~ WNW, while that of Colony 3 
was 150-160 ~ SSE. Colony 1 traveled roughly 250 ~ NNW, although its limited 
recruitment activity was not concentrated in any particular direction. 

The recruitment patterns of the absconding colonies differed from those of 
the nonabsconding colonies in three major respects. First, compared to the non- 
absconding colonies, recruitment activity in the three absconding colonies was 
greatly reduced. Each nonabsconding colony contained 5-20 times as many 
waggle dancers per day as did the absconding colonies (F4.3~ = 10.05; P < 
0.001; Table II). Second, the distribution of recruitment activity among pollen 
versus nonpollen sites differed between the two colony types. Whereas 545 of 
the total 908 dancers observed in the nonabsconding colonies indicated pollen 
sites (Schneider, 1989), only 4 of 121 dancers in the absconding colonies did 
so (X] = 138.0; P < 0.001). 

Third, the absconding and nonabsconding colonies differed with respect to 
recruitment distances and areas. The recruitment distances of absconding col- 
ony 1 were three to four times less, and the recruitment areas 100-150 times 
less, than those observed for the nonabsconding colonies (Table II). In contast, 
the recruitment distances and areas of absconding colonies 2 and 3 were 4- t5  
times greater than those estimated for the nonabsconding colonies (Table II). 
An analysis of variance revealed a highly significant difference in the recruit- 
ment distances of absconding colonies 2 and 3 versus the nonabsconding col- 
onies (F3.1016 = 50.7; P < 0.001). Pairwise comparisons (GT-2 tests for 
unequal sample sizes; Sokal and Rohlf, 1981) revealed that the mean recruit- 
ment distances for absconding colonies 2 and 3 (1) were significantly greater 
than those for each of the nonabsconding colonies (for each comparison, P < 
0.05), but (2) did not differ from one another (P > 0.05). 

In summary, prior to absconding, the recruitment activity of the observa- 
tion colonies was reduced. Absconding colony i restricted its recruitment to 
locations within 0.5 km of the hive. In contrast, in absconding colonies 2 and 
3 recruitment occurred over large areas at great distances from the hive. Recruit- 
ment did not become focused on any single location prior to absconding, 
although in absconding colonies 2 and 3 waggle dances were concentrated in 
the general direction the colonies traveled upon departure. When compared to 
the nonabsconding colonies, the absconding colonies exhibited (1) less waggle 
dance activity and (2) a concentration of recruitment almost exclusively on non- 
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pollen sites. Also, two of the absconding colonies exhibited an expansion of 
recruitment areas and distances compared to the nonabsconding colonies. 

DISCUSSION 

An absconding season for A. m. scutellata in the Okavango River Delta 
appeared to begin in October-November. This time period corresponded roughly 
with the end of the hot-dry season (August-November) and the beginning of 
the hot-wet season [December-April (Schneider and Blyther, 1988)]. Seasonal 
absconding is associated primarily with the cold season in Kenya (Nightingale, 
1976) and the hot seasons in Zambia (Silberrad, 1976) and Tanganyika (Smith, 
1958). Absconding by the Africanized honey bee in French Guiana increases 
during the latter half of the wet season [March-June (Winston et al. ,  1979)]. 
In contrast, Fletcher (1975, 1978) reported no distinct seasonality for the 
absconding activity of A. m. scutellata in South Africa. However, the agricul- 
tural and forestry practices of South Africa may influence colony movements 
[e.g., thousands of colonies move into blooming Eucalyptus grandis plantations 
(Fletcher, 1978)]. Taken together, these observations suggest that seasonal 
absconding patterns may be adjusted to regional variations in habitat conditions. 

The factors which influenced absconding in the Okavango Delta are unclear 
at present. Absconding may have occurred in response to deteriorating resource 
conditions, since the number of blooming species potentially available as forage 
in the Delta declined by approximately 50% between November and December 
(see Schneider and Blyther, 1988; Fig. 1). However, at present too little is 
known of the phenologies and abundance of Delta plants to evaluate fully the 
relationship between food availability and absconding. Indeed, the lack of con- 
sistent differences in the amount of stored food observed for the excavated 
absconding and thriving nests suggests that the two colony types were experi- 
encing similar levels of foraging success during the absconding period. 

Seasonal changes in water availability, temperature, pest infestations, and 
swarming activity seem unlikely to have influenced the absconding patterns 
observed in this study. Ninety percent of all observed nests were located within 
1 km of fairly permanant bodies of water (Schneider and Blyther, 1988), sug- 
gesting that colonies rarely experienced water shortages. While most abscond- 
ing in this study occurred during the hot seasons, the tree and earthen cavities 
occupied by the absconding colonies appeared to be well suited for preventing 
overheating (Schneider and Blyther, 1988). There was no clear evidence, there- 
fore, to suggest that absconding occurred in response to the inability to maintain 
nest temperatures. The low incidence of ants, wax moths, and hive beetles in 
the excavated nests suggests that absconding was not greatly influenced by sea- 
sonal increases in the abundance of hive pests. Fletcher (1975) and Winston et 
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al. (1979) have suggested that seasonal absconding is associated with repro- 
ductive swarming, in that colonies may abscond (1) if swarming is repeatedly 
thwarted by bad weather or (2) if swarming results in colonies being too small 
to survive in areas of poor forage. However, in this study there was no rela- 
tionship between absconding and recent swarming activity. 

Thus, at present no definite conclusions can be drawn about the factors 
influencing the seasonal absconding patterns observed in the Okavango Delta. 
A more complete understanding of absconding will require the sampling of a 
larger number of nests over a greater period of time, plus a more detailed inves- 
tigation of the interactions of forage availability, food needs, and weather in 
determining a colony's decision to abandon an area. 

An examination of waggle dance behavior suggested two patterns of preab- 
sconding recruitment activity. The first pattern, exemplified by absconding col- 
ony 1, consisted of greatly diminished recruitment focused on only a few sites 
near the hive. In this pattern, recruitment was not used to preselect either a 
specific new nest site or the general direction of colony travel prior to departure. 

The second pattern, illustrated by absconding Colonies 2 and 3, also con- 
sisted of recruitment which was not used to preselect a specific nest site. How- 
ever, in this pattern recruitment activity indicated a larger number of sites and 
may have helped determine the direction of colony travel, in that colonies 2 and 
3 flew in the direction in which the majority of their waggle dances were con- 
centrated. 

The mean distances communicated by dancers in absconding colonies 2 and 
3 were significantly greater than those observed in the nonabsconding colonies, 
suggesting that prior to absconding workers may sample sites far removed from 
the foraging ranges typical of A. m. scutel lata in the Okavango. Alternatively, 
the distances indicated by many of the absconding dancers (6-16 km) may have 
exceeded the energetic limits of honey bee flight [unless workers were period- 
ically consuming nectar during the round trip (Otis et a l . ,  1981)]. Such long- 
distance dances may not have indicated specific sites but, rather, may have 
simply communicated the message to fly a long distance in a certain direction. 
Such "direction dances" also occur during absconding and swarming in Afri- 
can bees in South America (Taylor, personal communication) and are consistent 
with the observations in this study that recruitment in the absconding colonies 
was used primarily to establish a route of travel, rather than a specific desti- 
nation. 

The absence of the preselection of nest sites in this study may have been 
related to the dynamics of seasonal colony movements in scutel lata.  The dis- 
tance that seasonally absconding colonies travel is unknown but may be as great 
as 130-160 km (Otis et a l . ,  1981; Nightingale, 1976). If this represents a migra- 
tory process (Fletcher, 1978; Winston, 1987), then colonies may periodically 
stop and forage from swarm clusters to replenish food stores and assess the 
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quality of an area (Otis et al., 1981). If colonies are unlikely to construct combs 
in the transient stopping points, then the preselection of a nest site prior to 
absconding may be unnecessary. Thus, it may be more critical for colonies to 
determine the general direction of movement than to establish the exact site to 
which they will travel. 

In contrast to the results of this study, Fletcher (1978) observed increased 
waggle dance activity for a particular location in an absconding scutellata col- 
ony in South Africa, and Koeniger and Koeniger (1980) reported that on migra- 
tory swarms of the Asiatic honey bee, Apis dorsata, recruitment becomes 
focused on the specific site to which the colony will move. Thus, in addition 
to the two patterns of recruitment observed in this study, under some conditions 
absconding may involve the preselection of a specific destination. The varia- 
bility among the results of this and other studies prevents definite conclusions 
from being drawn about the recruitment behavior of absconding honey bee col- 
onies. Nevertheless, these studies suggest that the monitoring of waggle dance 
activity provides an excellent tool for investigating absconding patterns and, 
perhaps, for exploring how forage availability and sampling activity interact to 
determine a colony's decision to abscond. 

ACKNOWLEDGMENTS 

I thank O. Taylor and an anonymus reviewer for their valuable comments 
on the manuscript, L. Barden for statistical advice, and D. Bashor for assisting 
in the construction of the recruitment maps. Koro Safaris of Maun, Botswana, 
helped in locating and establishing a camp site. In Botswana, the Office of the 
President, the Department of Wildlife, the National Museum and Art Gallery, 
and K. Phokedi of the Ministry of Agriculture provided valuable assistance 
throughout the study. I give special thanks to my local assistant, Kenneth, whose 
knowledge of honey bee habits in the Delta made this study possible. The 
research was supported by Fulbright Grant 85-42174 and a grant from the 
Whitehall Foundation. 

REFERENCES 

Claus, B. (1983). Bees and Beekeeping in Botswana, Ministry of Agriculture; Gaborone, Bo- 
tswana. 

Flecther, D. (1975-1976). New perspectives in the causes of absconding in the African bee (Apis 
mellifera adansonii). S. Afr. Bee J. 47: 11-14; 48: 6-9. 

Fletcher, D. (1978). The African bee, Apis mellifera adansonii, in Africa. Annu. Rev. Entomol. 
23: 151-171. 

Koeniger, N., and Koeniger, G. (1980). Observations and experiments on migration and dance 
communication of Apis dorsata in Sri Lanka. J. Apic. Res. 19: 21-34. 

Lindauer, M. (1955). Schwarmbienen auf Wohnungssuche. Z. Vergleich. Physiol. 37: 263-324. 
Nightingale, J. (1976), Traditional beekeeping among Kenya tribes, and methods proposed for 



240 Schneider 

improvement and modernisation. In Crane, E. (ed.), Apiculture in Tropical Climates, Inter- 
national Bee Research Association, London, pp. 15-22. 

Otis, W., Winston, M., and Taylor, O. (1981). Engorgement and dispersal of Africanized honey- 
bee swarms. J. Apic. Res. 20" 3-12. 

Schneider, S. (1989). Spatial foraging patterns of the African honey bee, Apis mellifera scutellata. 
J. Insect Behav. 2: 505-521. 

Schneider, S., and Blyther, R. (1988). The habitat and nesting biology of the African honey bee, 
Apis mellifera scutellata, in the Okavango River Delta, Botswana, Africa. lnsectes Soc. 35: 
167-181. 

Seeley, T. (1985). Honeybee Ecology, Princeton University Press, Princeton, N.J. 
Silberrad, R. (1976). Bee-keeping in Zambia, Apimondia, Bucharest. 
Smith, F. (1958). Beekeeping observations in Tanganyika. Bee Worm 39: 29-36. 
Sokal, R., and Rohlf, F. (1981). Biometry, W. H. Freeman, San Francisco. 
von Frisch, K. (1967). The Dance Language and Orientation of Bees, Harvard University Press, 

Cambridge, Mass. 
Winston, M. (1987). The Biology of the Honey Bee, Harvard University Press, Cambridge, Mass. 
Winston, M., Otis, G., and Taylor, O. (1979). Absconding behaviour of the Africanized honeybee 

in South America. J. Apic. Res. 18: 85-94. 
Winston, M., Taylor, O., and Otis, G. (1983). Some differences between temperate European and 

tropical African and South American honeybees. Bee World 64:12-21. 
Woyke, J. (1976). Brood rearing and absconding of tropical honey bees. In Fletcher, D. (ed.), 

African Bees: Taxonomy, Biology, and Economic Use, Apimondia, Pretoria, pp. 96-102. 


