Africanized honey bees: a new challenge for fire managers 
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Firefighters face a new hazard--Africanized honey bees. However, knowledge and preparation can reduce the risk posed by these newcomers to American wildlands. Africanized honey bees (AHB) and the familiar European honey bees (EHB) are freely interbreeding subspecies of Apis mellifera. The most obvious differences between AHB and EHB are behavioral: AHB defend their nest much more vigorously. Moreover, AHB are ecologically adapted for life in tropical ecosystems in their foraging, nesting, and reproductive behavior, while EHB are adapted to a temperate climate.
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Feral European honey bee nest in a hollow pine in Florida. Guard bees cluster around the nest entrance as foragers return with nectar, pollen, and water. Photo: P. Kirk Visscher, University of California, Department of Entomology, Riverside, CA, 1988.
Early concern about the stinging behavior of Africanized bees stimulated extensive research, including efforts to genetically dilute or otherwise arrest the migration of AHB in Latin America. Although these programs enhanced our knowledge and ability to deal with the bee, its migration has not been stopped. The similarity of AHB and EHB makes it impossible to eradicate one and not the other, and honey bees are essential to agriculture as pollinators. Education is the key to successful coexistence, although bee breeding and bee management changes will also play a role.

Firefighters and others accustomed to dealing with EHB are not prepared for the extreme defensive behavior of AHB. If firefighters disturb an AHB colony, thousands of bees may attack them within a few minutes. This creates a particularly dangerous situation when the victim is unable to escape the bees (for example, if the victim is on a ladder or is rock-climbing), when the victim is a child or elderly person (and so less tolerant of bee stings than a young adult), or if the victim is dangerously allergic to bee venom. Firefighters need to be educated about AHB both for their own protection and because they may have to help rescue a victim.

Honey Bee Biology

Geographical Distribution. Honey bees are not native to the United States but were imported by European settlers for honey production.

In 1956, African honey bee queens were introduced into Brazil to breed bees better adapted to the tropics. The African genotype has since spread at a rate of 100 to 300 miles per year (160 to 480 km/yr). AHB have not spread south of Buenos Aires, but the eventual northern limits of their range are unknown. AHB were found in the lower Rio Grande Valley of Texas in October 1990 and have since spread across much of south and West Texas, southern Arizona, and Parts of southern New Mexico. In 1994, AHB were found to be widely distributed in Puerto Rico, and on October 24, 1994, a swarm of AHB was found near Blythe, CA. AHB have since colonized portions of the southwestern California counties of lmperial and Riverside.

Figure 1 shows the distribution of AHB in the United States in August l995 and the 240-day growing season limit. The latter is one estimate of AHB's eventual distribution. There is disagreement among experts on AHB's future spread. AHB are partially limited by cold: they are far less selective than EHB in nesting sites, even nesting in the open, and do not store as much honey as EHB; thus AHB cannot survive for as long periods (e.g., 3 months) without nectar. In the tropics, AHB are found in elevations up to 8,900 feet (2,700 m) (Taylor 1988); thus summer invasions of mountains adjacent to Africanized areas in the United States may be expected. Ultimately AHB spread is likely to be limited by competition with temperate-adapted EHB more than by climatic factors alone, and the edges of the colonized areas will be marked by zones of hybridization between the two types of bee. Hybridization in Texas has already made it difficult to characterize a given colony as AHB or EHB, and this pattern seems likely to be repeated as the AHB genotype spreads in the United States.
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Figure l--By August l995, Africanized honey bees (AHB) colonized the area of the United States shown in red and Orange on this map. The area in yellow (and orange where it overlaps AHB distribution) is the limit of the 240-day growing season, one of several projections of the eventual distribution of AHB. (updated California map)
Biology. Honey bees live in colonies of 10,000 to 50,000 individuals, consisting of a queen, sterile female workers, male drones, and developing bees. A colony increases in size during the growing season and splits into two or more colonies. A queen and group of workers leave the nest all at once, often landing on a nearby tree while scout bees seek a new nesting site. Swarms are most common in spring and early summer, but may occur at other times, particularly with AHB. AHB differ from EHB in producing more swarms per year (6 to 8 versus 1 to 3 per colony). Also, AHB swarms may fly much further before establishing a new nest and are often smaller than EHB Swarms. Swarming bees are usually engorged with honey and unlikely to sting.

It is the stinging behavior of AHB that interests most of us. AHB respond rapidly and in large numbers to disturbances that EHB would ignore. Like EHB, AHB can sting only once; they deliver a venom identical to that of EHB. Both types of bee die shortly after leaving their stings in their victim. However, stinging by either type of bee also leaves a chemical marker, or alarm pheromone, on the victim. This pheromone is also released in the air by the extruded sting of a disturbed bee.

Hybridization with EHB has been suggested as a method of gentling AHB. Experience in Mexico and Brazil suggests that hybrid bees are more manageable than AHB, but research on the defensive behavior of hybrids has produced variable results.

Bees and Fire. How AHB react to wildfires will have to be determined empirically, but there is no reason to expect that fire will make them more aggressive. Smoke has a calming effect on honey bees and interferes with their sense of smell, making them less likely to respond to alarm pheromones (Visscher et al. 1995b).

Firefighter Safety

Bee Awareness. Fire crews unfamiliar with AHB need to be trained in AHB safety. Avoiding bee colonies is the best defense. It is not possible to distinguish Africanized from European bees in the field. Therefore in areas that might have AHB, any feral nest should be treated with suspicion and left alone. Unfortunately, colonies are often hard to spot. Bees entering and exiting a hole are a good indication of the presence of a nest. AHB will nest in hollow trees, in cavities or animal burrows in the ground, in buildings (particularly in wall voids), and in debris. Where other nest sites are not available, AHB will nest in dense vegetation where the light is reduced. One survey in the Panama Canal area showed that about 75 percent of nests were located in buildings and cavities made by people, so particular care should be taken around these (Roubik 1991). In arid regions, honey bee colonies are likely to be more common near water sources.

When possible, the use of noisy, vibrating equipment such as chain saws and augers should be avoided in the vicinity of bee colonies. AHB may be incited to attack by such disturbances as far as 100 feet (30 meters) away. If bees are nesting near the ground, they will easily encounter people, and human activities will disturb them more easily. Even nests high off the ground sometimes respond to people as a threat.

Crew supervisors and safety officers need to be aware of bee hazards and plan escape routes for crews fighting fires in areas where AHB are known or suspected to be a problem. Medical unit leaders need to be prepared to treat and, if necessary, evacuate victims of bee stings.

What To Do if Attacked. In a fire situation, extensive surveying for bee colonies is impractical, and the best one can do is prepare to respond to stinging if it should occur. In most situations, the best response is to get away from the site of the nest as fast as possible; in other words, run. Run away from the nest if you know its location, but if you don't, it's probably best to retreat the way you came. Bees are more likely to pursue you if they can see you clearly, so retreating through shrubbery can be useful, but not if it slows your retreat. Covering your head, especially your hair, with a jacket or shirt will reduce the number of stings you receive and may reduce disorientation as long as you can still see well enough to escape quickly. Swatting at the bees will cause them to be more upset. Although AHB are reported to pursue intruders for up to 1/4 mile (400 m), few new bees join the attack once the intruder leaves the immediate vicinity of the nest. The number of attacking bees drops off sharply with distance. If possible, get inside a building or vehicle quickly. Some bees may follow you in, but not usually enough to be a serious threat.
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A young honey bee worker on a comb. Photo: P. Kirk Visscher, University of California, Department of Entomology, Riverside, CA, 1988.
Protective Equipment and Chemicals. Personnel who will be dealing with bees regularly should have protective clothing. The single most important item of equipment is an inexpensive bee veil. Bees prefer to attack the face and head, which is disorienting. Military surplus insect headnets will work when worn over a hat to keep the fabric away from the scalp.

To be impenetrable to stings, clothing must be either very tough (leather) or very thick (1/8 inch or 3 mm). However, smooth finished and light-colored fabrics (including Nomex) do not attract as many stings as dark, fuzzy fabric or exposed skin, and can offer significant protection even if thin. Nomex worn over a second layer of clothing will offer additional protection. Attacking bees may get into clothing at the neckline, ankle, wrists, and other openings. Tucking shirts into pants and securing cuffs with duct tape or by tucking into boots will help reduce stinging. Plastic hazardous materials suits are inexpensive; the slick plastic material is difficult for the bees to grip. Bee suits cost $35 and up; they should be purchased by any district dealing with feral bees on a regular basis.

Blankets, fire shelters, and so forth can be used to reduce the number of stings if the victim cannot immediately escape. As when retreating to a vehicle or building, the few bees which may be trapped under the blanket will not be a significant hazard. The usefulness of fire shelters for protection from bees has been tested by Vetter et al. (1998).

Insect repellants applied in advance of an attack will not deter attacking bees. DEET, a common ingredient in insect repellents, will deter bees if it is sprayed during an attack, but only while the victim sprays the DEET into the air. DEET is unlikely to be of practical value in most firefighting situations.

Treating Stings. When honey bees sting, the sting remains in the victim with the venom sac attached. The sting continues to pump venom into the victim for several minutes. Therefore it is very helpful to remove the stings as quickly as possible. Stings may be scraped off or plucked out. Although it is usually advised that pinching the venom sac will squeeze more venom into the victim, recent experiments suggest that the method of removal is not important, while the speed of removal is (Visscher et al. 1996). In multiple stinging incidents, count the stings to assist emergency room physicians with estimating venom dose. If the victim has been stung more than 15 times, has difficulty breathing, displays other evidence of a systemic reaction, or is allergic (even if a bee sting kit is used), the victim should receive medical attention. Self-monitoring of reactions to bee stings is risky. The median lethal dose (LD50) for bee stings is 8.6 stings per pound of body weight (19 stings/kg). For example, the median lethal dose for a 150-pound (67.5-kg) individual is 1,290 stings. Adult victims receiving many hundred stings have survived with medical attention.

Victim Rescue
The goal of the first responder should be to assist the victim (get the victim away from the bees and to a hospital) while avoiding being stung or having the bees sting bystanders. The appropriate response depends on the situation--whether the victim is mobile, whether other potential victims are nearby, whether the first responder is allergic to bee stings, and whether the attack occurs where trained help is available. No one who is allergic to bee stings should attempt a rescue. If a vehicle is available, the first responder should get into it and call the victim towards them. The victim may be disoriented and need directional assistance (e.g., "Run this way"). If the victim is incapacitated and still under attack, do not attempt a rescue or get within 200 yards (180 m) of the attacking bees or their nest without protective gear. If the victim is down and the first responder has protective gear, cover the victim with a blanket to prevent further stinging until the victim can be removed from the site. Keep bystanders away from the area to prevent further attacks. Firefighters with water trucks available can use a mist of "wet water" to knock the attacking bees out of the air (Erickson and Estes 1992). (Plain water is rapidly shed by the bees' waxy cuticle, but water with surfactant clings to their wings, preventing flight, and clogs their breathing pores.) Surfactants such as liquid dishwashing detergents, non-foaming fire control chemicals, and firefighting foams with surfactant characteristics (e.g., aqueous film-forming foams (AFFF)) are effective.

If the victim cannot be immediately evacuated, assistance should be aimed at the following:

· Prevent further stinging by covering the victim and, if possible, by removing the victim from the vicinity of the attacking bees.

· Remove all stings.

· Use first aid ABC (maintain airway, breathing, and circulation).

· Treat for shock.

Massive bee stings cause swelling of the tissues of the neck, leading to difficulty in breathing. In allergic patients blood pressure drops because of histamine release, leading to cardiac arrest. CPR should be initiated if necessary. If the victim is allergic and carries injectable epinephrine, it should be administered within a few minutes with the help of a trained assistant. Antihistamines (particularly Benadryl) are helpful in all patients. Epinephrine inhalers may be of some use, but are not a substitute for injectable epinephrine. Any analgesic available (aspirin, Tylenol) may be used. Certified emergency aid personnel should receive special training in treatment of victims of multiple bee stings. Field treatment is not a substitute for hospitalization, and the victim should be evacuated as soon as possible. The 6 to 12 hours following an attack can be critical.

Management of AHB Around Fire Stations and Other High-Use Areas

Since bees sting in large numbers solely to defend their nests, management around high-use areas should be directed at preventing nesting. In areas where AHB occur, an employee should be assigned to monitor buildings, debris, and other potential nest sites weekly for bee activity. If a nest is found, management may choose to hire a pest control operator or use a trained employee to destroy the bees. Because of liability risks, contracting out bee control work may be more economical. A nuisance bee manual that includes specific pest control recommendations is in preparation for Federal land managers (Williams et al. in review). Within the zone populated by AHB, feral bee colonies in high use areas should be destroyed regardless of whether they are of European or African origin. Unmanaged EHB colonies may become Africanized, and even EHB colonies may present a stinging hazard.

Before locating incident command posts and fire camps, the area should be surveyed for bees. In some areas, campgrounds will be surveyed as part of normal management, and thus these may be good locations for fire camps from the bee safety perspective. Feral honey bees found nesting within 200 yards (180 m) of a fire camp should be killed.

After a colony of bees is killed, wax comb, honey stores, and dead bees remain in the cavity. When the nest is in a building these materials can decay, damaging floors and walls and producing objectionable odors. Swarms of bees will be likely to reoccupy the cavity, attracted by odors that may remain for many years. For these reasons, simply killing the bees is not enough. If possible, the nest cavity should be exposed, all nest material removed, and the cavity should be filled up with insulation (so it cannot be reoccupied) and resealed. This procedure is expensive and sometimes impossible if the wall cannot be opened. If the nest cannot be removed, care should be taken to seal or screen all possible entrances to the cavity so bees cannot reenter. However, neverseal the outside entrance if there are live bees in the nest. They may find other means of emerging from the wall -- sometimes inside the building. If the nest is in a hollow tree, the opening may be screened over or the cavity filled with concrete or expanding foam to prevent reuse.

It is usually easier to prevent bees establishing nests in a structure than to remove them once established. "Bee proofing" involves sealing or screening with 1/8 inch (3 mm) or less mesh all cracks and holes that lead into wall voids, attics, or other cavities. It is also wise to remove debris that may provide attractive cavities (e.g., empty drums, water tanks, abandoned vehicles, flower pots, old tires).

It is much easier to kill a small, recently established colony than a larger, older one. Vigilance in monitoring for bee nests in developed sites will pay off in ease of control. The longer a colony is in place, the more wax and honey are accumulated and the more defensive the bees may become.

Swarms in transit to a new home site usually pose little threat of stinging, and depart within 24-48 hours. If the swarm is still present 24 hours later, it may be advisable to destroy it. If the swarm must be destroyed, soapy water can be used to drown the bees (Visscher et al. 1995a). M-Pede is the pesticidal soap registered for such use in California. A tarp should be used under the swarm to collect the dying bees so they can be removed from the site. Some living bees will return to the swarm site and may cause problems. They can be trapped with a recently developed pheromone-baited trap (Visscher and Khan 1995) or treated with soapy water after sunset, when they have returned to the site. Although swarms are generally docile, control should not be attempted without proper protective gear. The area should be cleared of people and domestic animals. In some areas, county mosquito abatement districts or other government agencies will kill swarms. In some cases, it may be advisable to contract out swarm control to licensed pest control operators.

One experimental method of bee management is to saturate a particular area with bait hives on the theory that with the appropriate chemical attractants in the bait, the bees will choose those hives to colonize rather than nesting in buildings or hollow trees. The bait hives must be monitored every 2 weeks, and occupied hives must be removed and destroyed. This method is being used in the Caribbean National Forest in an attempt to protect the nesting area of an endangered parrot. The efficacy of this method has not been proven, and the cost may outweigh the benefits in most situations.

Resources

In California, county agricultural commissioners have taken the lead in AHB management and education and can provide the names of pest control operators trained in honey bee control. In other States, contact the State department of agriculture.

Training is available on AHB, victim rescue, and swarm and nest abatement. Training videos include 10- to 15-minute films with general information on AHB and more technical videos on destroying swarms and nests. Written materials include informational leaflets, fact sheets, and many nontechnical and technical articles on AHB. Various government agencies have developed training for urban firefighters on victim rescue. For a list of available videos, bee equipment suppliers, and other information, Forest Service personnel may contact Laura Merrill, San Bernardino National Forest, tel. 909-680-1582; e-mail lmerrill@fs.fed.us.

Conclusions

AHB do pose a new threat in outdoor areas. This threat can be minimized with awareness of the potential problem and preparation through training and equipment. While firefighters should be aware of the risks and be prepared to respond, the problem should not be blown out of proportion. We can coexist with these new arrivals.
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