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The swallowtail butterflyPapilio dardanyoc-  Sheppard 1960a). The theory is often misrepre-
curs throughout most of Africa. While the male§ented and confused with its counterpart, Mulle-
maintain a typical swallowtail appearance, thefian mimicry. In this case, the model is not de-
females occur in over thirty different mimeticfined and several unpalatable species share warn-

forms that clearly resemble various species dRg colors or patterns to evade predation. Bate-
two danaid genera. sian relationships are found in many insect or-

ders. This paper identifies the most spectacular

Batesian mimicry involves a palatable, unpro€xample.
tected species (the mimic) that closely resembles Methods

an unpalatable or protected species (the model) Primary literature on the subject was obtained
(Devries 1987). This theory was first presente¢tom sources listed in the secondary literature.
in 1861 by H. W. Bates in his attempt to explairhe secondary literature was gathered from sev-
the similar appearance and behavior of otheeral texts on the subject, as well as from books
wise unrelated Central American butterfly speon insect ecology, specific insect orders, and geo-
cies (Devries 1987). The larvae of these modefraphical regions. Additional primary literature

butterflies eat plants that contain noxious sulpn the subject was located by a computer search
stances which pass, either altered or unalteregk Agricola.
to the adult stage (Sheppard 1962). Such chemi- Results
cals make the model undesirable to predators. : . .

The mimics lack these substances in their bod- 2"y relationships involving what were once

ies making them quite edible. True Batesian minfnought to be Batesian mimicry are being reevalu-

icry is parasitic in nature with the model deriv-ated' The .most. common example, the Viceroy
ing no benefit and possible harm (Devries 1987 .qtte_:rfly (Limenitis archippus once thought to
The mimics don't share the models nasty tas imic the Monamh Qan_aus plexippys has :
or painful sting, just its appearance and beha hrough furth.er investigation proven tq be as dis-
ior. Thus, the models may be harmed by beingsteful to birds as the Monarch (thlan_d and
mistaken for palatable mimics and should evolv rower 1991). Thus, the Monarch and Viceroy

to rid themselves of these relationships (Devrie"él,re MuIIe_rlan mimics. That such a disparity could
1987). go unnoticed for so long shows to what extent

Since its conception, Batesian mimicry ha&nimicry needs to be studied. However, after side-

been the subject of great debate and countle¥€PPING this non-Batesian example in every text
papers. Charles Darwin, although accepting gAnd article reviewed, several pure Batesian ex-
tesian mimicry, viewed it as accidental with theMPIes stand out.

mimic looking similar enough to the unrelated !N Borneo the grasshoppetondylodera
model to allow it slight protection (Clarke angtricondyloidesesembles tiger beetles so closely
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the tiger beetle’s reputation for aggression. Hommonomorphic and nonmimetic (Clarke and
ever, beetles and grasshoppers do develop d8heppard 1963). Throughout the Ethiopian re-
ferently. During its juvenile stage, this grasshopgion can be found model species of the genera
per lives in flowers with another tiger beetle Danausand Amauriseach with its own mimic
Collyris sarawakensisyhich it closely resembles (morph), or in most cases, several morphs.
in size and color (Wickler 1968) Amauris niaviugs an example of a model spe-
C. tricondyloidess a Batesian mimic with two cies. It is mimicked by ten different morphs
partners, and several such Batesian relationshiffgoughout Africa. For example, the morph
are known. However, a butterfly from Africa hippocoonmimicsA. niaviusin western Africa
appears to be more spectacWapilio dardanus (Clarke and Sheppard 1960a. echeriahas
is a swallowtail with more than thirty mimetic thirteen morphs mimicking it throughout Africa
morphs. The similarities between the mimeti¢Price 1984).
morphs and their models are just as remarkable The success of a mimic’s relationship to its
as that of the grasshopper and its beetles.  model can be judged by color patterns, using a
Discussion scale developed by Sheppard (1962). This scale
plots a butterfly mimics relative fithess against
ifs color pattern, with the color scale ranging from
0 to 5. AP. dardanusmorph with a number 3

Danaidae). Caterpillars of the model butterfliego,Ior pattern W,OUId haye t.he greatest fitness.
feed on distasteful plants such as milkweed a[farlmary factors influencing fitness of these color

pass the chemicals to the adult, making them gigatterns would be abundance of the model and

tasteful to predators—namely, birds and monI_evels of predation (Clarke and Sheppard 1960a).

keys (Sheppard 1962). The males and femal imics falling into the color ranges above or be-
of these model genera are similar; however, t w 3 will suffer decreased advantages because

species vary greatly in appearance. The mimi&%ey appear less like the model (Sheppard 1962).
P. dardanuscontains some eight races (or sub- Eachdardanusmimic has a specific host and

species) in Madagascar, the Comoro Islands afygnnot be found in any region without this host,
the southern two thirds of Africa (Sheppar ut the morphs can be shared among races. For

1962). The races are distributed so that only racEample, foqr racesdérdanys ceneatlbgllus,
antinorii, merionesindhumblotiare completely andmeserekin eastern Africa share thirty-one

isolated from other races. All other races hybridmorphs’ howe_ver, no one morph is found in all
ize at the edges of their respective range@ne races (Wickler 19.68). How successful and
(Sheppard 1962). The races are distinguished fymmon ,each morph is appears _t(_) be based on
black markings on the males wings and male geH S model's abundance and its ability to closgly
tal armature morphology (Clarke and Shepparﬁ]atCh the mc_)del s color patterns gnd _behaV|or.
1960b). The color pattern in males is always bIac_When a spemes develops many mimetic morphs
and yellow, and differs only in detail from race" @n area, suc @dardanusha; don.e through-

to race (Clarke and Sheppard 1960a). The mal@4t Africa, the ratio of each mimetic morph to

have a typical swallowtail appearance and ar,IQe individuals of.the model is reduced, improv-
readily eaten by birds. ing the rate at which predators learn to avoid the

The females are highly polymorphic, makingC0|or pattern.
this a spectacular mimicry. Only in the isolated
races ofmeriones(on Madagascar), and
humblot{on the Comoro Islands) are the females

Papilio dadanushas a highly specialized Ba-
tesian mimetic relationship with model specie
in the gener®anausandAmauris(Lepidoptera:
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