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Introduction
DNA barcoding is a successful species identification tool for most organism groups, but also reveals unknown diversity.
When combining genetic variation with the traditional morphological
taxonomic approach, one outcome has been the discovery of
cryptic species in a broad range of organism groups.

Calvitimela armeniaca

As a part of NorBOL, the Natural History
Museum (University of Oslo)
coordinates DNA barcoding of
lichens, basidiomycetes and
terrestrial insects in Norway
and the polar regions.
During the efforts in
building the BOLD
database with Norwegian
species of these groups,
we revealed cryptic
species in all groups.
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Figure 1. NJ tree based on ITS sequences.
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We found several instances of cryptic species in fungi and lichens: In the
lichen genus Calvitimela (Lecanorales) one example is C. melaleuca that
was shown to consist of two cryptic species based on ITS sequences,
one of them a sister species to C. armeniaca (Fig. 1). Trends in
secondary chemistry may support the recognition of two
species (alectorialic vs. psoromic acid), but some specimens
contain both compounds. It is not known which cryptic
species is C. melaleuca s. str.
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Figure 2. NJ tree based on ITS sequences.

In the gilled mushroom genus Lepiota (Agaricales), most morphologically described
species have been revealed to consist of two cryptic species based on ITS.
Here exemplified by L. boudieri and L. subalba. (Fig. 2). It is not yet
known if these are true cryptic species, or if further studies
will reveal delimiting characters.
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Pteromalus albipennis
P. egregius

In the genus Pteromalus (Hymenoptera),
Conclusion
we also discovered indications of cryptic
species, but in addition, two cases of
The existence of cryptic
several nominal species within the
species might be explained
88
borders of one were discovered.
by recent or ongoing speciation
In Fig. 3 P. egregius is shown to appear
several places within P. albipennis based
events, with too little time for
on COI. ITS2 revealed the same pattern
observable character
(not shown). Large intraspecific variation was
1%
differentiations to have evolved.
detected in P. albipennis, but this did not
Alternatively, more relevant
correspond to morphological variation.
Pteromalus species parasitize fruit flies in the
characters exists, but are difficult
family Tephritidae (Diptera), and have been
to observe, e.g. ecology, function or
assumed to be monophagous specialists.
enzyme activity. As for the
This study shows that they are rather widely
Pteromalus genus, on the other hand,
distributed species with broad host fruit fly
preferences.
characters like ecology have been

overemphasized when describing species.
While DNA barcoding to a large extent confirms
conventional knowledge about species borders based on
morphology, it thus also pinpoints taxonomic problems in
need of revision, and reveals interesting evolutionary patterns.
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Figure 3. NJ tree based on COI sequences.
All specimens are P. albipennis except those named.
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