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[ The honeybee mimicry of Eristalis - a critical study ]
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In every modern work in which the problem of mimicry, the protective mimicking of a noxious or bad-tasting animal by a palatable harmless is mentioned, we find also the example of Eristalis tenax, known as the mud-fly because of its rat-tailed larva, which mimics our honeybee Apis mellifica [mellifera] and hence should obtain protection via this mimicry.  Now and then an investigator expresses doubt as to whether this similarity is actually able to play the role of a mainstay of selectionism, the Darwinist natural selection hypothesis, for which it is intended; however, most investigators stay away from these doubts.


The untenability of these mimicry hypotheses could easily and completely persuasively be exposed.  I was able to study this in the following.

If the Mudfly obtains any sort of benefit from its resemblence to the honeybee (we will write correctly of ‘similarity’ and not of ‘mimicry’), then first of all the honeybee itself must enjoy this benefit.  The supposition that the honeybee will on the basis of its sting voluntarily scorn those animals that normally hunt flying insects of this size must have some grounds of proof established.  When first this basis is secure, it is worth while risking further thoughts on the matter.


As predators of the honeybee, the following come into consideration:  small mammals, large birds, large reptiles and amphibians, and large predatory and parasitic arthropods.  We begin with birds. We possess a completely accurate set of data on the natural food of birds in the stomach contents of birds that have been shot.  It has been long known that there are a series of birds that readily eat aculeate hymenoptera (especially bees and wasps). [Footnote: Because we now have lots of data, it is no longer relevant today to reject these facts with ever-weaker arguments, as for example in A. Jacobi’s carefully worked comprehensive study of mimicry (Mimicry and related phenomena. Braunschweig. 1913, p 81-82).  The evidence cited there is inadequate and leads to false conclusions.]  The following are some precise data from studies of stomach contents. Bees and wasps were detected in the following native birds:

Pernis apivorus
Honey Buzzard

Falco tinnunculus
Kestrel

Nucifraga caryocatactes
Nutcracker

Garrulus glandarius
Jay

Lanius minor
Lesser Grey Shrike

Lanius collurio
Red-Backed Shrike

Muscicapa striata
Spotted Flycatcher

Ficedula hypoleuca
Pied Flycatcher

Ficedula albicollis
Collared Flycatcher

Turdus merula
Blackbird

Monticola saxatilis
Rock Thrush

Parus major
Great Tit

Sylvia curruca
Lesser Whitethroat

Sylvia atricapilla
Blackcap

Phylloscopus collybita
Chiffchaff

Cuculus canorus
Cuckoo

Perdix perdix
Partridge

These additional species were observed catching honeybees by M Braess:

Sitta europaea
Nuthatch

Picus viridis
Green Woodpecker

Phoenicurus ochruros
Black Redstart

Ciconia alba
White Stork

Swallows also catch drones from time to time.  This list has no claim to be comprehensive. [Footnote: I thank Alex Reichert for further information on wasp-feeding birds:

Wasp-feeders:-

Falco subbuteo
Hobby

Buteo buteo
Buzzard

Dendrocopus major
Greater-spotted Woodpecker

Merops apiaster
Bee-eater

Bee-feeders:-

Lanius excubitor
Great Grey Shrike

Phasianus colchicus
Pheasant

Coturnix coturnix
Quail ]

When one objects that these birds are adapted specialists for which the protection (of which more later) has been overcome, but which is still effective against unadapted birds, then we require that every bird that actually eats stinging hymenoptera ...... [not worth translating!].

[...]

Honeybees are therefore not protected, and hence cannot provide protection for any ‘mimics’.

Fed living Eristalis to frogs in a cage. Taken without exception. Hence ‘protection’ of no use.

Eristalis not modified from fly habitus (stated - no detail)

[...]

These new lessons may not be completely ripe for making any decisions regarding their general acceptability, and from that one could perhaps argue that we do not want to reply on them.  We have established that the hypothesis of honeybee mimicry in Eristalis is groundless in at least four ways, and the facts and logic contradictory.

In summary:

1.  Eristalis itself was eaten with no protection in all experiments

2.  Its alleged model, the honeybee, was eaten with no demonstrable protection by every animal that hunts flying insects of the size of the honeybee.

3.  Eristalis has deviated not at all from its relatives in its typical fly appearance (habitus); but for the mimicry hypothesis these deviations would be an essential assumption for the supposition of mimetic association.

4.  The building up of a mimetic appearance via natural selection is unimaginable, since the similarity must already be present in an effective deceptive development. 

With this we abandon completely (the idea): that Eristalis is any sort of mimic of a noxious honeybee worker, but rather of a harmless drone; that the mimicked species has any recognisable warning colour pattern, but instead has cryptic coloration - which should be protection enough for it; and that the new experimental genetic research has challenged the hypothesis of effective genetic natural selection.


Each of these individual points would by itself be enough to reject definitively the idea of an effective honeybee mimicry by Eristalis.  

Only one thing remains to be said.  What we have demonstrated here is not valid for honeybee mimicry by Eristalis as a one-off case.  This would scarcely be worth a line.  Our proofs object mainly to the ideas of mimicry, object to the great mass of selectionist “adaptations in colour and protection”, with which the biological literature is stuffed at present.  [...]

