
O
s

c
a

r
 Pu


e

b
la

In the world of evolutionary biology, one of the most im-
portant discoveries is one species in the process of evolving 
into multiple species, a process called speciation.
 	 “Complexes of closely related species represent cases 
in which speciation is rapid and often still in progress,” 
says UNC Wilmington biologist Michael McCartney.  
Scientists look to these complexes, such as Darwin’s 
finches, as models of how speciation occurs.
	 For a number of years, McCartney has been investi-
gating small, colorful reef fish known as hamlets, Genus 
hypoplectrus. The dozen or so known species of hamlets 
intermingle throughout Caribbean coral reefs. Though 
closely related, each species has a strikingly different color 
pattern.
	 “On large Caribbean reefs, five or six species may 
occupy the same habitats during the daytime, yet in the 
evening, these species pair up to mate assortatively – only 
with members of the same color group,” McCartney says. 
	 Different hamlet fish show no skeletal differences. 
McCartney has used the most sensitive DNA fingerprint-
ing methods available, but is “barely able to genetically dis-
tinguish the hamlet species,” he says. “These studies show 
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that rapid changes in color pattern and mating preferences 
based on coloration are powerful means for promoting 
speciation in coral reef fishes, the most diverse group of 
vertebrate animals.”
	 McCartney and colleagues Oscar Puebla of McGill 
University and Eldredge Bermingham of the Smithsonian 
are working to further determine the function of color pat-
terns in hamlets. 
	 Some hamlets use their color patterns to aid their 
approach to unwary prey. For example, the blue hamlet, 
which lives off the coast of Florida, looks strikingly similar 
to the blue chromis, a plankton-feeding, non-predatory 
fish. The hamlet’s blue chromis mimicry allows it to eat 
more prey. Thus, if the blue hamlet mates with a different-
colored hamlet, its offspring’s survivability may be greatly 
reduced.
	 McCartney has determined that “hamlets are in their 
earliest stages of species differentiation. They are very 
strongly isolated by color, and that tells us that coloration 
and mating preferences evolve very quickly.” The genetic 
changes that lead to complete speciation may follow. 

“These studies 
show that rapid 
changes in 
color pattern 
and mating 
preferences 
based on 
coloration are 
powerful means 
for promoting 
speciation 
in coral reef 
fishes, the most 
diverse group 
of vertebrate 
animals.”


