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Have you ever approached someone
whom you thought you knew, talked
to him with familiarity, only to find

out later that he was a complete stranger,
albeit remarkably similar in appearance to the 
person you had in mind, such as a twin
brother? Well, taxonomists are similarly 
puzzled when they come across two or more
groups of organisms that are morphologi-
cally indistinguishable from each other,
yet found to belong to different evolu-
tionary lineages. That is, when they 
discover a set of cryptic species.

Our records of cryptic species are on
the rise, often revealed by surveys of
DNA variation. The story repeats itself
with increased frequency —  a number of
individuals belonging to a morphologi-
cally recognized species are sequenced
(or otherwise genetically characterized),
normally at several points (loci) within
the genome. Then, often unexpectedly,
the various genotypes will cluster in 
reciprocally monophyletic groups, with
no signs of genetic exchange between
them. Similar evolutionary scenarios are 
evident at each locus, suggesting that the 
corresponding populations are reproduct-
ively isolated from each other,yet the sampled
populations are not geographically isolated.

But cryptic species are not new to science.
In 1942, Ernst Mayr introduced them to 
English scientific literature as ‘sibling’ species,
translating from the French espèces jumelles or
from the German Geschwisterarten. At the
same time, in his Systematics and the Origin of
Species, Mayr reviewed a relatively long list of
cryptic species, and used their existence to
expose the vulnerability of the morphological
species concept and support his idea of
species as populations of reproductively 
isolated organisms. This was a dual effort,
which we must keep pursuing today. The
continued tallying of cryptic species is
important for conservation concerns and
biodiversity counts. Through them, we can
also seek a better understanding of biological
evolution, such as asking the whys and
wherefores of so many deceiving species.

But are these species truly cryptic? It is
difficult, but after detailed comparisons of
morphological and non-morphological 
features, we can often establish key morpho-
logical characters for their identification. In
those cases, we can then refer to pseudo-
cryptic or pseudo-sibling species.What, in the

midst of a number of contradicting or lack-
ing phenotypic marks, makes the case for 
a subtle morphological trait to be upgraded
to being species-specific? It is the covariation
of the trait with characteristics suggestive 
of reproductive isolation, such as the use of
different habitats, contrasting behaviours,
divergent ecological interactions — but above
all, clear-cut evidence of reproductive isola-
tion derived from breeding tests or from 
phylogenetic analysis. The key to identifying
(pseudo-) sibling species can also be 

morphological characters of other life stages.
For example, adults of the neotropical skip-
per butterfly Astraptes fulgerator are discon-
certingly similar, but the caterpillars are not,
comprising a minimum of ten distinctive
phenotypes based on colour patterns. These
patterns are also clearly correlated to ecologi-
cal, ethological and genetic traits, all of
which gives decisive support to their discov-
erers’claim of“ten species in one”.

Some degree of differentiation in the
biology of cryptic species is actually predicted
by ecological competition theory. According
to this theory, the coexistence of equal 
competitors is doomed, because random
changes of their relative abundances will
inevitably end in only one survivor. But
exceptions occur in the theory and also,
apparently, in the field. Fig-pollinating
wasps from Panama present cryptic species
separated by as much as five million years,
with no apparent differences between them
— including the fact that they grow side by
side in figs of the same species, for which they
are specific. The trick may be that each
species adjusts its sex ratio in accordance to
its own population density, increasing the
proportion of males, hence slowing down
population growth, when it is more abun-
dant. The ensuing oscillations may hold the
key to this stable coexistence of equals.
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Skipper butterflies and Panamanian fig
wasps are just two examples of a possibly
higher incidence of cryptic species in the trop-
ics. This leads us to the questions of where
cryptic species are more abundant, or what
organisms appear more misleading, which in
turn could teach us something about their 
fundamental raisons d’être. Nancy Knowlton
has argued that we will find marine habitats
filled with them, pointing out two chief rea-
sons: first, our poor access to those habitats;
and second, speciation processes less coupled

to morphology than to other pheno-
typic aspects, notably chemical recog-
nition systems. Recent work has added
planktonic groups to Knowlton’s 
list, such as coccolithophores and
diatoms (with elaborate architectures)
and the more subdued planktonic
foraminifers, with nine ‘morpho-
species’ sequenced giving rise to 33
‘genetic species’.No matter how bizarre
or simple their specific shapes are, each
represents a well isolated adaptive peak,
which is particularly shocking with
respect to the intriguing geometrical
forms of many planktonic organisms.

How should we move on from
here? We need to learn more about the biology
of the taxa involved, not only for the sake of
it,but to seek the authenticity of their cryptic
status. Could, for example, some of the 
sexual/asexual alternating species be geneti-
cally clonal instead of cryptic, as has been
proposed for many parasitic protozoa,
despite their sexuality? In addition, instead
of just concentrating on particular cases, we
also need systematic and quantitative com-
parisons across different taxa or habitats,
looking for the conditions in which cryptic
species will thrive — pursuing their causes
whilst decrypting their nature. ■
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Body doubles
Cryptic species: as we discover more examples of species that are
morphologically indistinguishable, we need to ask why and how they exist.

Differing coccolithophores give rise to pseudo-cryptic species.
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