
The Occurrence of Acarapis dorsalis, Acarapis externus and Acarapis woodi Mites  

in Honey bee Populations Surrounding Poitiers, France 

 

INTRODUCTION 

 

Honey cultivation is one of the oldest and most beloved forms of agriculture.  The 

United States has a beekeeping industry that yields profits of about 150 million dollars 

annually (NASS, 2006).  Honey bee pollination, used in agricultural production to 

increase quality and yield, has an estimated annual value of 14.6 billion dollars (Morse 

and Calderone, 2000).  Honey is valuable economically and culturally around the world, 

but there can be no discussion of honey without considering the honey bee.  Apiculture 

hinges on the ability of humans to understand and care for what amounts to a tiny city, 

the citizens of which are as vulnerable as we humans to disease, disaster, and invasion. 

Parasitic mites such as Acarapis woodi and the more recently discovered Varroa 

destructor mite are examples of such threats that can cause a great deal of damage to 

honey bee populations.  Varroa is currently viewed as the most economically significant 

parasite associated with honey bees.  One single mite preying on an adult bee will shorten 

its life by 50%, and mites feeding on pupae cause deformities (Root, 1990), which render 

the adult bee unviable if indeed it does mature to adulthood.  The net result of a Varroa 

infestation on a colony is reduced production of bees and honey, vulnerability to robbing 

and disease, and eventual failure of the hive.   

The Varroa mite epidemic has swept the United States and, with the exception of 

Australia, all other countries.  In the United States, Varroa was the second major threat to 
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the honey bee industry following the introduction of the Acarapis woodi mite in 1984.  

Although many forms of treatment for the Acarapis mites have already been 

implemented with reasonable success, the threat they pose is still significant in the United 

States.  For this reason, despite the significance of the Varroa mite, my research will 

focus on Acarapis mites.   

In studying Acarapis mites, it is worthwhile to look to countries where honey bee 

populations have been exposed to them for longer than in the United States because they 

can demonstrate population changes that occur over time.  Acarapis mites have been 

documented in continental Europe since 1922, only a year after their discovery in 

conjunction with Isle of Wight disease (Bailey, 1991).  France is a mere 60 miles from 

the Isle of Wight, making it appropriate for comparison purposes.  

Current infestation rates of the three forms of Acarapis mites are unknown in 

France, but they are assumed to be nearly zero.  A. woodi had a crippling effect on the 

honey bee industry in France after its introduction, but as is the case in most places, the 

mite’s damage has gradually diminished over the decades.  In light of the burgeoning 

Varroa epidemic, however, little research has been done surrounding these lesser mites to 

support or refute the commonly held belief that the A. woodi threat has been eliminated.   

Accurate information on the present infestation rates in France may have great 

implications on general mite behavior in the United States, as mites have been present in 

North American honey bee populations for a shorter time and still pose a significant 

threat to colony health.  Continued monitoring of parasite populations overshadowed by 

the Varroa mite could lead not only to better understanding of Acarapis life-cycles and 

infestation patterns, but also potentially to better treatments against them.   
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Background on Acarapis woodi 

 

 Acarapis woodi, commonly known as the “tracheal mite” or “acarine disease”, is 

an endoparasitic mite that lives in the tracheal tubes of honey bees (Root, 1990).  Rennie 

first described A. woodi in 1921 when an unknown disease was devastating colonies on 

the Isle of Wight.  Careful examinations seeking the cause of this disease uncovered the 

existence of A. woodi, and subsequent searching also yielded the discovery of A. dorsalis 

and A. externus living externally on the honey bee (Sammataro et al., 2000). 

Although A. woodi mites have occasionally been found in the tracheal air sacs, 

they tend most often to stay in the initial section of the prothoracic tracheae, which are 

within the anterior thorax terminating at the first spiracles (Henderson and Morse, 1990).  

[See Appendix A for image]  These mites are damaging to honey bee health, especially in 

large numbers where they begin not only to consume excessive amounts of hemolymph 

(blood) but also to increase infection among infested honey bees (Bailey and Ball, 1991).  

A. woodi mites spend most of their lives within the trachea of adult honey bees, 

with the exception of females who exit to find new hosts (Hirschfelder and Sachs, 1952).  

They are rumored to cause an array of symptoms that can include disjointed wings, 

difficulty breathing, and impeded flight, but these claims do not have supporting 

statistical evidence (Herderson and Morse, 1990).  Due to the disruptively invasive nature 

of the dissection process, it is difficult to study the mites in great detail, however a 

diagram of the A. woodi life cycle is provided in appendix A. 

A. woodi infestation rates have been recorded for the longest time in England and 

Wales, where rates have been decreasing since data collection started in 1925.  The same 
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decrease in infestation rates appears to be true of France as well.  Possible reasons for this 

include changes in climate, treatments against mites, natural selection, or a combination 

of all three factors (Bailey and Ball, 1991). 

 
 

Background on Acarapis dorsalis and Acarapis externus 

 

A. dorsalis and A. externus are external parasitic mites that consume the 

hemolymph of honey bees (Root, 1990).  Morphologically they are difficult to 

differentiate from one another and from A. woodi, even at high magnification.  Thus, the 

primary distinguishing feature among them is location on the host’s body.  A. dorsalis 

resides primarily in the dorsoscutellar groove located on the posterior portion of the 

dorsal thoracic plate.  A. externus is found on the membranous region between the thorax 

and head, particularly on the posterior tentorial pits (Bailey and Ball, 1991).  [See 

Appendix A for images]  These differences in habitat are not fail-safe as the definitive 

identifying feature, but as general guidelines prove quite effective in diagnosing 

infestation type. 

A. dorsalis and A. externus are not considered to be harmful to their host (Root, 

1990).  It is unclear whether they contribute to the general weakness of a colony, or if 

they prey preferentially on weak colonies.  They are studied in the scope of this project 

because they are simple to locate during the dissection process and very little is known 

about their life cycles or infestation rates at present.   
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THESIS STATEMENT 

 

The purpose of my research is to contribute to the body of knowledge concerning 

the extent of infestation among honey bees by Acarapis dorsalis, A. externus and A. 

woodi mites in France.  I hope to see whether recent infestation rates in France support 

the claims that the threat posed by Acarapis mites has been eliminated.  If this is the case, 

the possibility exists that it may only be a matter of time before North America has the 

same relative freedom from infestation as exists now in France.  My test populations 

were taken from in the vicinity of Poitiers, where I spent my year abroad in fulfillment of 

the requirement for the International Degree Program.  This allowed me to expand my 

study to include a country with a longer history of mite infestation than the United States. 

 

Hypothesis 

 

 The commonly held belief in France is that Acarapis mites are no longer present 

in honey bee populations and/or are under control.  I will therefore work from the 

hypothesis that Acarapis mites will not be present in French honey bee populations.  If 

this is the case, it will suggest that Acarapis mites are fully under control due to the 

effects of treatments administered by beekeepers, changes in the interactions between 

mites and honey bees, natural selection, or some other unknown factor or combination of 

factors.  If mites are present in large numbers this will suggest that they are not under 

control by the effects of any factor.   
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Procuring French Honey bee Populations for Dissection 

 

 During the year that I spent in Poitiers, I sought out beekeepers who were 

interested in assisting me with my research by providing bees from their own hives.  I 

only succeeded in finding one, who provided my first and only test population of fresh 

bees, meaning that they were never stored in any liquid medium (alcohol) to prevent 

deterioration of the specimen.  I was able to dissect them in France after freezing them 

for only a short time.  These were ideal conditions. 

 After my return, I was forced to settle for less optimal specimens from the 

personal research collection of Dr. Jamie Strange, then studying at Washington State 

University.  The bees he provided were collected in September and October of 2002 in 

the towns of Daugnague, le Muret, and Saugnacq, located in the Landes region in 

southwestern France.  The honey bees were preserved in alcohol, and were in good 

condition.  Although it would have been better to have bees collected at the same time 

and frozen for preservation, the bees that I was given were perfectly adequate for my 

purposes, and very little deterioration had occurred among them.  

  

Honey bee Varieties 

 

 I received three varieties of honey bees.  The majority of my sample populations 

were Apis mellifera mellifera, but I also had one sample of A. m. ligustica and several 

samples of a hybrid breed of honey bees known as Buckfast.  A. m. mellifera, commonly 

known as the dark or German honey bee, and A. m. ligustica, known as the Italian hone 
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bee, have different characters but a comparable lack of resistance to mites.  The Buckfast 

bee was bred specifically for resistance to tracheal mites, but their relative mite resistance 

has been called into question in recent times.  They do, however, demonstrate grooming 

and hygiene behaviors that are effective against mites traveling externally on the bees’ 

bodies (Danka and Villa, 2005).  Whether or not this is effective on a large enough scale 

to reduce mite infestation is unknown. 

 

Mite Treatments 

 

 The mites that I received were not treated specifically for tracheal mites, but 

essential oils were being applied against Varroa mites.  Treatment against Acarapis 

woodi most commonly consists of application of grease patties and menthol, although 

essential oils can also be used.  Formic acid is another option for treatment, although not 

legal in all places.   
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METHODS 

 

 Evidence of Acarapis dorsalis or A. externus infestation can be found by viewing 

the honey bee under a dissection microscope.  For A. woodi, however, there is no way to 

ascertain infestation without dissecting to reveal the tracheae.  There are multiple ways to 

do this, but I ended up developing a technique that blends two techniques for maximal 

tracheae visibility.   

 

Dissection Methodology 

 

 I began my dissections by examining the dorsoscutellar groove on the honey bee’s 

thorax.  A. dorsalis would be evident by a row of opaque, whitish mites lined up in the 

groove, possibly spreading as far as the base of the wings.  I then proceeded to examine 

the membranous region between the thorax and head of the honeybee, dorsal and ventral, 

as well as the tentorial pits for A. externus.  These were difficult to find, likely due to 

their similar coloration to the membrane, the larger size of their potential habitat, and risk 

of the alcohol washing them away during storage.  

 To reveal the anterior thoracic cavity, I removed the head and first set of legs 

from the honey bee.  I then removed the collar and any excess membrane that obstructed 

the opening of the thorax.  Finally, I removed as much of the spiracle cover as I could, 

which revealed the most important section of trachea closest to the outside of the thorax.  

The tracheae are slightly whiter than the rest of the material contained in the thorax, and 

using this technique one can view the complete length of trachea from the spiracle to 
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slightly beyond the fork leading to the posterior thorax.  This is typically more than 

would be infested, but leaves no doubt.   

 From this vantage, mite infestation can be detected in a few ways.  The first is that 

damage caused by the mouthparts of A. woodi causes brown discolorations on the 

tracheal walls.  These can be seen easily in a heavily infested honey bee.  Although 

tracheal damage is frequently indicative of mite infestation, it is not considered evidence 

and more thorough dissection is required in order to be certain.  Sometimes the mites 

themselves are visible through the tracheal walls, which are somewhat transparent.  A 

very careful dissection of the trachea under a compound microscope that yields a mite or 

an egg is the only way to truly confirm a suspected mite infestation. 
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RESULTS 

 

 The dissections of 38 alcohol-preserved populations from different hives and one 

fresh, frozen honey bee population from a hive in Biard yielded evidence of sporadic, 

mild infestations of all three Acarpis mites.  Among the 475 honey bees dissected, 13 

were infested with Acarapis dorsalis, 10 with A. externus, and 5 with A. woodi.  6 more 

honey bees exhibited blackened spots on their trachea, but no mites were detected upon 

further dissection.  None of the infestations were to a level that would be considered life 

threatening to the host. 
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DISCUSSION 

 

The infestations among these honey bee populations were sporadic, showing no 

particular pattern related to the breed of the host honey bee or the location of the hive.  

They were also very mild.  There were no more than 3 Acarapis woodi mites in the 

trachea of any honey bee, and the external mites, thought to be relatively benign, were 

too few in number to do any appreciable damage to their hosts.  Although the presence of 

mite infestations negates my hypothesis, I would argue that the small numbers of 

Acarapis mites on each host bee suggests that some factor is indeed proving effective in 

mitigating their spread.  There are many possibilities for what this factor could be, 

including duration of exposure, anti-mite treatments, and grooming habits.  

Statistics gathered by a private diagnostic laboratory service detecting Acarapis 

woodi mites in 2005 and 2006 for the states of Arizona, Washington, California, Idaho, 

North Dakota, and Montana showed infestation rates among tested bees to be over 5 

percent on average.  This is much higher than the rates found in the French populations I 

dissected, which exhibited little more than 1 percent A. woodi infestation.  One of the test 

populations from the diagnostic laboratory had a 42 percent infestation rate.  Only one of 

the French populations used in this research showed as much as a 10 percent infestation 

rate.  Although this is a loose comparison, it suggests a reason for the high concern over 

mites in North America versus the hypothesis that Acarapis woodi mites are no longer a 

threat in France. 

 Little is known about recent Acarapis dorsalis and A. externus infestation rates in 

the United States, however statistics gathered for thesis work at Oregon State University 
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by Lilia Ibay from 1987 to 1989 give a rough idea of typical rates for Corvallis.  

Infestation loads of both external mites fluctuate greatly over the course of the seasons.  

Among Ibay’s test populations, A. dorsalis infestation ranged from 5 % to 22 % over the 

course of two years of research.  A. externus ranged from 3 % to nearly 70 %.  The 

majority of my test populations (31) were collected during the low season of mite 

infestation (July) and showed infestation rates of 2.7 % for A. dorsalis and 2.1 % for A. 

externus.   

 

Limitations 

 

 Interpretation of the results of my research is subject to limitations.  Although the 

number of honey bees that I dissected was sufficient, the number of bees from each 

colony was often very small.  This can lead to skewed information for individual hives, 

but did not detract from the interpretation of collective data from all populations.  Also, 

all but one of the test populations were concentrated in one region of France, which made 

data projections for all of France unrealistic.  Although it is important to be aware of the 

limitations of this research, the results are satisfactory to the purpose I set out to 

accomplish. 
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CONCLUSION 

 

 The results of this study do not offer any clear reason why mites would have 

ceased to be a threat in France while still devastating North American colonies.  

Nevertheless, time and the effects of natural selection offer a compelling answer.  In 

countries where mite infestation levels have been recorded for a long period of time, the 

mite populations have only decreased.  Honey bee populations, however, have not 

rebounded as might be expected in the case of natural selection (Bailey and Ball, 1991).   

Another possible explanation presents itself in the fact that high density of honey 

bee populations is known to create an easy vector for the spread of parasites.  As hive 

density diminishes due to the effects of the mites themselves, mite spread is inhibited.  

The answer may still lie in the duration of exposure, but the changing factor may be 

beekeeping practices rather than direct changes in honey bee populations.  Either way, 

there is reason to hope for an end to the Acarapis woodi mite epidemic. 
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