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The African bee has expanded its range in the U.S. to the extent that its presence impacts a significant
number of beekeepers, and all beekeepers need to be well informed about it. Mea McNeil articulately reviews the
biology and sociology of their presence in a witty and adventurous account that is delightful to read. More than
any other article I have read, Mea's account reflects the thoughts and concerns that all beekeepers share, and the
best answers that science and experience can provide. Her story is woven into the fabric of the Marin County Bee
Club, a group of beekeepers who gather in a barn rather than a motel meeting room or conference center to share
their enjoyment of all things connected to bees. Mea first submitted the article to me to fulfill the requirements for
a Master Beekeeping Program she participated in. I encouraged her to publish her work for all beekeepers to enjoy.
Mea's article is well-researched and accurate, and a great source of factual information, but the best part is that it is
written through the eyes of every beekeeper.
The Bee Club
“So how far are they now?” The Marin Beekeepers are sitting around drinking mead in a barn just north
of San Francisco where we meet every month – an eclectic gathering that includes a retired airline pilot, a
carpenter, an apitherapist, an EPA biochemist, and many who have never, over the years, thought to mention what
they do other than keep bees.
They had already been tracking the African bees for over a decade when I joined them about fifteen years
ago. At the rate the descendents of Apis mellifera scutellata were winging their way north, 200 to 300 miles a year,
we expected to find them in our apiaries or our gas meters by 1997. But the expansion slowed, and it was not until
2004 that they got to Madera County in Central California. And then, we heard no more. Marin is just a few swarm
trips north, by AHB measure. Are they coming? How can we know?
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We have survived, more or less, other doomsdays: the tracheal mite and then the varroa mite. Even now
we anticipate the arrival of the small hive beetle. There was a time when we put bees in a box and came back when
we got around to collecting the honey. We have made our peace with animal husbandry, trying the treatment du
jour and qualifying any statement of how many hives we have with “last time I looked.” But this wait is different.
We don’t know if we can go on keeping bees.
At first the bees were a curiosity. In the ‘70s there were zany Saturday Night Live “killer bee” skits, with
ping pong balls on wire antennae and cartridge belts across yellow striped chests: “Your pollen or your wife,
Señor!” In the horror film “The Swam,” bees brought down helicopters, crashed trains, and took out Houston. One
SLN fake news gag relied on an absurd improbability: “Swarms of South American killer bees have been spotted
crossing the border into California.”
When we heard reports of a hundred people dying in one year from massive stings in Venezuela, then it
wasn’t so funny. In Panama, Bee Swat teams, as they were called by the military, strung the isthmus with traps, but
the country was Africanized within two years.
Surely, we speculated, when they got to Mexico they would be stopped by the BRZ, the Bee Regulated
Zone – a DMZ for bees. Some 80,000 swarms, 75% of which were identified as African, were captured in the
program – even with locals appropriating swarm-filled traps for use as hives. The bees moved through in a few
months.
It was all so far away, until
the summer of 1985, when a mass
of African bees was found attacking
a rabbit just north of Fresno, in
Central California. A wide and
expensive search came up with 12
AHB colonies. The “carry-ins,”
which probably entered through a
port, were fo llo wed b y a
decade-long respite. The invasion
front entered Yucatan, Mexico, an
area saturated with European honey
producing colonies. The area was
Africanized and the bees kept
coming -- into Texas in 1990,
through a county by county
quarantine, and into Arizona in
1993. In 1994 they entered
California.
For most in the Marin club,
livelihoods do not depend on their
small farm and backyard apiaries. It
is, though, not to be too dramatic
about it, something more than a
pastime: It is a passion, a pulse on
the natural world, an endless
fascination – not to mention an investment in equipment and years of
learning. We imagined ourselves as
unwilling hosts to a macabre
meeting that is perennially
rescheduled.
“What’s holding them
up?” is the new question at the club.
Eric Mussen has a many roles as the only Extension entomologist west of the
Attendance at our bee meetings
Rocky Mountains. Here he works in the lab at U.C. Davis and teaches.
doubles once a year for the straight
talk and dry wit of Eric Mussen,
apiarist at the University of California at Davis. He has informed guesses, but he can’t say just why they have
stopped, and neither can the rest of the best minds on the subject. Biologist David Fletcher concludes: “We shall
have to obtain that information from the bees themselves.”

Origins of an Invasion
“Perhaps the most remarkable biological event of this century.”
Tom Rinderer
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Understanding these bees begins with their history. Eleven species of honey bees evolved some two to
three million years ago from African ancestors. The species that migrated to populate both Europe and Asia was
Apis mellifera. Subsequently, European and African bees have evolved into numerous subspecies or races. They
have been geographically separated by the Sahara Desert for some 10,000 years -- beginning the process of
becoming separate species as well. In response to different ecosystems, they have developed contrasting
adaptations. None of these races of honey bee is native to the Western Hemisphere, so, in evolutionary time, they
are newcomers to the Americas, even though European bees were brought first. Each arrived hard-wired for a
unique environment. As it happened, the behaviors that fit the tropical New World belonged to the African honey
bee; it has colonized much of the Americas in less than 50 years and largely replaced European genetics
throughout its range. In biological terms, it is an unprecedented success. What it is for a northern California
beekeeper, I resolved to discover.
The fabled 1957 escape of 29 African queens from the geneticist Dr. Warwick Kerr’s research apiary in
Brazil was part of a larger parent population, instrumentally inseminated and distributed to beekeepers. The
original queens, bought from two migratory beekeepers named Schnetler and Crisp in the Transvaal, were of hardy
stock -- adapted to surviving temperatures in Africa ranging from sub-freezing, for at least short periods, to 100
degrees F.
African bees evolved
in this varied tropical climate,
with scattered or intermittent
resources and many predators.
“Rainfall, or more precisely
variability in rainfall, has
probably been the primary
selective factor in the evolution
of the subspecies,” according to
Tom Rinderer, a researcher at
the USDA lab in Baton Rouge.
“The vehicle delivering this
selection pressure is plant
growth and flowering which, in
this zone, are dependent on
rainfall.” The onset of a nectar
flow can vary in timing by
months or years of drought and
in location by many miles. To
survive, the “scuts” have to
exploit unpredictable resources.
They forage as
Dr. Warwick Kerr, Brazilian entomologist and geneticist, notable for his
gleaners on whatever is
discoveries in the genetics and sex determination of bees. He was also responsible
available. When there is forage
for the release in 1957 of experimental bee queens from Africa.
they will swarm at frequent
intervals to increase their
chances of survival. Without forage, they will vacate completely (abscond) to a new
location. Because they do not stay put, the bees were not kept by humans but raided. Other predators are so
specialized that they have “honey” in their names: the honey badger is led to colonies by the chattering of a bird
called the honey guide, which eats the wax and larvae after the honey is taken. As a result, the African bee has
evolved to respond to erratic conditions by doing almost everything quickly, often, efficiently, and intensely.
Climate is the main selection factor for European honey bees as well. They have evolved in a temperate
climate, with winter dearth requiring behaviors that extend throughout the year. European bees have also evolved
with voracious predators, such as bears, bee wolves, banded bee pirates, skunks and humans. Artificial selection by
beekeepers, who destroy aggressive colonies, may have contributed to their more mild temperament. In any case, a
colony leaving the winter cluster to respond aggressively to a passing vibration could not sacrifice a quarter of its

workers and survive. Annual snow melt in the spring provides a regular increase in soil moisture as well as
relatively reliable rain. So the EHB, with more stable periods of plant growth, has not evolved to abscond in a
dearth. The African bee, in contrast, adapts to either strategy -- staying in one place and enlarging the colony or
migrating with the honey flow.
The Genetics
“An amazing ecological phenomenon.”
Rob Page
The large extent of the African population expansion was matched in uniqueness by the small extent of
genetic exchange with European bees. This “bizarre and complicated story,” as geneticist Deborah Smith of the
University of Kansas calls it, is best understood with a basic grasp of the genetics involved. Of the two sources of
DNA in animals, we are most familiar with that from the nucleus of the cell, since that is where the markers used
in human identification are located. Nuclear DNA determines the form and much of the behavior of an organism.
The other kind, mitochondrial DNA (mtDNA), is found outside the nucleus of the cell in small
energy-producing capsules; it is inherited only from the mother. It follows that all bees in a colony have the same
mtDNA -- the queen’s.
I called Scott Kinee, who tests bee genetics at the California Department of Food and Agriculture (CDFA)
lab. He uses samples of queens or workers gathered from his yearly survey or sent from stinging incidents by
authorities – sometimes only a stinger. He uses a technique that has a high level of precision and reliability,
Polymerase Chain Reaction (PCR), to examine the mtDNA. This technique can measure differences in DNA
sequences between species by generating copies of a fragment. At the end of a complex process that takes a day,
the replicated DNA migrates through a gel, making a banding pattern that can be compared under ultraviolet light.
Kinee reports that all of the samples that are identified as African in his lab are a match to the same chunk of DNA
from original queens from Brazil.
This unbroken matriline is what Rob Page,
now at Arizona State University, calls “an amazing
ecological phenomenon.” Page set up the genetics lab
and worked extensively with the AHB in California
when he was at U.C. Davis. As to the influence of
the nuclear DNA, from the drones, he found “There
was no relationship between the degree of
Africanization and the behavior. They were still
mean. And I mean they were mean.”

Since the Enlightenment, scientific pursuit
has been defined by independent inquiry. It was that
spirit that I encountered with the very name of these
bees. I spoke with a dozen researchers, all of whom
recognize that African and European bees produce
hybridized offspring; they did not, however, agree on
how permanent or significant the gene exchange is.
Mention has been made of the acrimony of
this debate. But with rare exception I found the
scientists and others I interviewed to be remarkably
generous of spirit and willing to teach. Most have
done painstaking and often dangerous work in
primitive conditions in South and Central America –
bright minds willing to get their boots muddy to
follow the tenants of scientific study: observation,
testing, analysis, and repetition.
Steve Sheppard of Washington State
University points out that one problem in
establishing the broad picture is that many studies are
either by nature unique or repeated by the same

No photo credit

What’s in a Name?

Rob Page found that AHB have an unbroken matriline
from their Brazilian ancestry.

researchers. It is necessary for scientific hypothesis to be verified through replication by others, which is not a
given in a field not broadly funded. Bees are mobile and changing subjects, making repetition at best difficult, with
each report a “snapshot,” as USDA researcher Gloria De Grandi Hoffman puts it.
For plants, the name game is largely settled with taxonomic guidelines. But for animals, the rules of the
International Commission on Zoological Nomenclature do not permit a scientific name for hybrid variants. So an
offspring different from each parent can be deemed close enough for jazz by someone and named Elvis by
someone else. The bird people, having to answer to a binocular-wielding public, came up with an official body of
ornithologists to referee the opposing camps of “lumpers” and “splitters.” Categories were regrouped repeatedly
over the years until, with the advent of DNA analysis, the game has gone to the splitters.
In contrast, the naming of A.m. scutellata’s progeny has been anyone’s game. The Brazilians opted out of
the bad press that came with “Brazilian bees,” rightly claiming that they have their own indigenous bees. The most
commonly used name, “Africanized” implies a hybrid, in the absence of a genetic definition. Some researchers, to
denote that the bees are not the same as Schnetler and Crisp’s queens, call them New World African or Neotropical
African bees. Marla Spivak’s book dodges the question with quotes: The “African” Honey Bee. The initials AHB
get around it neatly, too.
“So what’s a hybrid – 50-50? What percent has to be different?” asks Eric Mussen, who opts for
“Africanized” as “what’s used.” DeGrandi Hoffman, who works with the bees daily in her research at the Carl
Hayden Bee Research Center in Tucson, cuts it both ways: “While some introgression of European alleles
(alternative forms of genes) has occurred, African genetic and behavioral characteristics have been largely
preserved. For brevity we use ‘African’ to refer to African bees in the New World and ‘Africanized and
Africanization process’ to refer to colonies that arise from hybridization.” To describe but not enter this debate,
this article will follow that nomenclature.
“It’s a semantic issue,” said Sheppard,” when I called him. (He uses “Africanized” as “some kind of
undefined hybrid.”) Although he is an entomologist specializing in population genetics, he pointed out that
behavior is really what is of concern. A polite way of saying, let’s move on.
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