AFRICANIZED HONEY BEES
a study by Louie Zong

INTRODUCTION
In 1956, the Brazilian government asked a certain Dr. Warwick Kerr, a geneticist, to create a strain of honey bees that
could stand the tropical climate, as normal European
honey bees (Apis mellifera) could not. The good doctor
brought in African bees (Apis mellifera scutellata) to the scene,
but containment procedures went awry (as they are wont to
do) and some of the bees escaped and took up residence.

In this project I attempt to predict likely future counties
for bee spread using the aforementioned barriers, as well
as proximity to previously afflicted counties and the presence of orchards in counties. The correlation here is fairly
subjective, but it is a starting point for future examinations.

Since then, they have been spreading northward. These
original African honey bees have mated with the domestic
populations and created a hybrid we call Africanized honey
bees (AHB). While Hollywood has inflated their ferocity
with the moniker “killer bees,” there is some truth in this
statement – they are more persistent in pursuit and quick
to anger, though their stings are no more dangerous than
“normal” bees. Biologists, beekeepers, and the general
public are concerned with their rapid spread, though it has
slowed down considerably since the 90s, although there
was somewhat of a surge in 2005.

With vector data on hand, primarily from the National
Atlas, as well as some climate sources, several things
became clear. Overlaying the areas of the country with
over 55 inches of annual rain with the county-by-county,
year-by-year spread of bees indicates that this value does
appear to correlate with the impedance of bees, although
not exactly - see figure 2.

METHODS

Fig. 4: Counties with AHB presence with simplified orchard distribution

Although the presence of orchards does not necessarily
indicate the presence of Africanized honey bees, many
afflicted areas are located where orchards are dominant,
and the density of orchards in Florida may account for
the survival of transported bees, despite the amount of
precipitation.

Fig. 1: Counties with AHB presence with >55 inch precipitation areas

Fig. 1: Spread of Africanized bees, by year, by county

While the Africanized and European strains of honeybee
are almost the same morphologically, they differ in behavioral and colonial traits: they frequently swarm in search of
new nests, they are more adaptable to unpredictable climatic variation, and, as previously noted, they are far more
defensive than European honey bees.
Where might the bees be headed next? The factors that
contribute to their spread seem undefined at best. One
hypothesis is that an average annual precipitation of 55
inches or more is a hindrance to bee spread (Villa). The
reason for this is unclear, but it does appear to explain the
puzzling lack of eastward expansion. (Note that in figure 1,
AHB are present in Florida, most likely due to ship transport.)

Orchards were also plotted. The data for this included a
number of acres of orchard for every county. For
simplicity’s sake, only counties with greater than 100
acres of orchard are colored in Figure 4.

Mean daily minimum temperatures were also plotted as
seen in Figure 3. No information was found online on
the lower limit of temperature that Africanized honey
bees can withstand, but from visual inspection bees
mostly remain in areas above 40-45 degrees Fahrenheit.

In ArcMap, all counties within 500 miles of previously
affected counties were selected. This was a subjective
judgment of distance, estimated from the mileage traveled in past years. From these counties, all counties
above the 55 inch limit were removed. (This is a simplification, obviously, as it is clear that in some instances
bees can live and spread within this range - for example,
Florida). The result of such a selection indicates possible
future bee spread based on these two variables alone.
The orchard and temperature features were rasterized
with Conversion tools and overlain using Spatial Analyst. By highlighting the intersection of the resulting feature with the previous map, the final result is obtained.

RESULTS
Based on this analysis, it appears that likely candidates for AHB spread
are confined mainly to north of Texas, their original entry point to the
US. Some counties of Southern California may also be at risk.

CONCLUSION
Simplification is the name of the game here, with many variables left
unanalyzed and the variables analyzed simplified. Not much research
on the factors that affect Africanized honey bee spread has been performed. Given the tapering spread as the late 2000s, there is less fear
that AHB will ‘take over’ native populations, and, indeed, strains of AHB
that are more docile have been found. But the knowledge of the factors
that control their spread is still vital, and hopefully in the future more
research will be undertaken in this area.
AHB range data from Agricultural Research Service
Figure 1 sourced from Agricultural Research Service
Climatic information from Spatial Climate Analysis Service
Orchard data from the National Atlas of the United States
Modified by Louie Zong
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Fig. 3: Mean Daily Minimum Temperature

Fig. 5: A typical Africanized honey bee.

