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Phenotypic and Genetic Divergence in Three
Species of Dart-Poison Frogs With
Contrasting Parental Behavior

K. Summers, E. Bermingham, L. Weigt, S. McCafferty, and L. Dahlstrom

Why some species exhibit remarkable variation among populations while closely
related species are relatively uniform remains unclear. The strawberry dart-poison
frog (Dendrobates pumilio) exhibits spectacular color and pattern polmorphism
among populations in the Bocas del Toro archipelago of Panama. In contrast, two
other sympatric species of dart-poison frog, Phyllobates lugubris and Minyobates
sp., show little color or pattern variation among Island populations. Here we dem-
onstrate that the color and pattern variation among populations of D. pumilio is not
matched by higher levels of mitochondrial DNA sequence divergence relative to P.
lugubris or Minyobates sp. Thus, neutral divergence In allopatry Is unlikely to have
caused the geographical differences observed in D. pumilio. We suggest that strong
gexual selection assoclated with female parental care in D. pumilio, which contrasts
the male parental care of P. lugubris and Minyobates sp., may have driven diver-

gence in coloration and pattern in D. pumiiio.

The causes of pronounced contrasts in
coloration, pattern, and other forms of
ornamentation among populations or
closely related species of some animals
are widely debated (Mayr 1963, West-
Eberhard 1983). Often this wvariation
seems arbitrary with respect to the en-
vironment (Dominey 1984; West-Eber-
hard 1983). Populations of the strawberry
dart-poison frog (Dendrobates pumilio)
are extremely differentiated (Daly and
Myers 1967; Myers and Daly 1983) among
Islands in the Bocas del Toro archipelago
(Figure 1). There is also dramatic diver-
gence between some populations on
mainland Bocas del Toro, which are typ-
ically separated by regions of low swamp
uninhabited by D. pumilio (Daly and My-
ers 1967).

In contrast, Minyobates sp. and Phyllo-
bates lugubris, two closely related species
of dart-poison frogs that are sympatric
with D. pumilio in the Bocas del Toro ar-
chipelago, show little variation in color
or pattern across their ranges. However,
both display the bright, aposematic col-
oration characteristic of the dart-poison
frogs. Furthermore, variation in color and
pattern across different Minyobates and
Phyllobates species provides evidence of
the evolutionary potential for color and
pattern variety in both of these genera
(Silverstone 1975, 1976). Owing to com-
mon descent (family Dendrobatidae) and

shared geography, Minyobates sp. and P.
lugubris serve as natural controls in our
analysis of divergence between popula-
tions of D. pumilio in the Bocas del Toro
archipelago.

If populations of all three species of
dart-poison frogs have had the potential
to drift apart in color and pattern, then a
neutral model of evolution would predict
a correlated genetic divergence. This cor-
relation should be particularly evident at
fourfold degenerate sites, which are con-
sidered to be under low levels of selective
constraint. Thus the processes of genetic
drift should yield similar levels of inter-
populational divergence at fourfold degen-
erate sites if all three species share a sim-
ilar history. Alternatively, perhaps the ex-
treme phenotypic divergence noted for is-
land populations of D. pumilio indicates
longer periods of population separation
than that experienced by the other two
species. In this case we would expect to
see greater genetic divergence between
geographic populations of D. pumilio than
would be observed between populations
of P. lugubris and Minyobates sp. We tested
our genetic expectations by investigating
mitochondrial DNA (mtDNA) sequence di-
vergence between conspecific populations
of D. pumilio, P. lugubris, and Minyobates
sp. from island and mainland populations
in the Bocas del Toro archipelago.






