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CCurrently, around 1.4 million species of animals are 
known. For tropical regions, many species are still 
unknown, with estimates of global biodiversity rang-

ing from five to 30 or even 100 million species. More recent 
studies suggest that there are about 10 million species on 
our planet. In contrast to the tropics, the Central Europe-
an fauna is considered to be very well studied. However, 
specialists have mostly concentrated on less diverse and 
easy-to-study organisms, neglecting the species-rich, often 
taxonomically difficult groups, like many Diptera and Hyme-
noptera. This led to a mismatch between high species num-
bers and a small number of researchers, often referred to as 

the ‘taxonomic impediment’. This is most prominent for the 
megadiverse faunas of tropical regions. Less known is that 
this also applies, to some extent, for countries with a long 
history of taxonomic research like Germany, covering 200 or 
more years. For example, for the compilation of the German 
checklist of Hymenoptera, 32 specialists were available for 
247 species of digger wasps (Crabronidae), while for parasit-
oid wasps of the family Ichneumonidae one specialist had 
to deal with 3,332 species.

In Germany, about 48,000 species of animals have been 
documented, including about 33,300 species of insects. In 
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little-studied groups such as insects and arachnids, prelim-
inary results of earlier DNA barcoding initiatives indicate 
the presence of thousands of species that are still awaiting 
discovery. Among the groups with a particularly large sus-
pected number of unknown species are the Diptera (flies) 
and the Hymenoptera (in particular, the parasitoid wasps). 
With almost 10,000 known species each, these two insect 
orders account for two-thirds of the German insect fauna, 
underlining their importance.

The insight that there are not only a few but many un-
known species in Germany is a result of the earlier German 
Barcode of Life projects GBOL I and II, both supported by 
the Federal Ministry of Education and Research (Bunde-
sministerium für Bildung und Forschung, BMBF) and the 
Bavarian Ministry of Science (project Barcoding Fauna 
Bavarica). The projects aimed at making all German spe-
cies reliably, quickly and inexpensively identifiable by DNA 
barcodes. Since the first project was launched about ten 
years ago, more than 25,000 animal species have been 
barcoded, in collaboration with national and international 
partners. Among them are mostly well-known groups such 
as butterflies, moths, beetles, grasshoppers, spiders, bees 
and wasps.

Despite their popularity, these groups represent only a 
fraction of the total inventory of German insects. In Germa-
ny there are 170 butterfly species, 81 dragonfly and dam-
selfly species, 87 species of grasshoppers, katydids and 
crickets, and 580 species of ground beetles, all of which 
are well-studied. Taken together, these 918 species stand 
for only a small fraction (2.8%) of the German insect fau-
na. They are morphologically well identifiable, have man-
ageable species numbers, can easily be monitored during 

daytime and are therefore regarded as relevant in nature 
conservation and often used for monitoring species diver-
sity. Conversely, however, this means that the vast majority 
of the native species diversity has been largely ignored in 
nature conservation and in general and applied research.

This applies in particular to the Diptera (flies). The ob-
servation that estimates of the number of species of native 
Diptera have been far too low was not only a result of the 
DNA barcoding projects at the ZSM, but became clear in 
a recent study by Paul Hebert and his team2. In this large-
scale study, DNA barcodes of about one million insects 
were analysed. Based on this study, Canada’s gall midg-
es alone are estimated to include about 16,000 species, 
suggesting the existence of at least two million species on 
earth. That would be more species of gall midges world-
wide than all previously described animal species com-
bined.

The little-known or unknown species, referred to as 
‘dark taxa’, are the subject of another BMBF-funded DNA 
barcoding project that is being carried out at the ZSM in 
collaboration with other German natural history museums 
and institutions. The project focuses on Diptera and Hy-
menoptera (in particular, parasitoid wasps), each with a 
large proportion of ‘dark taxa’. 

“ d a r k  t a x a ”  a r e ,  a s  a  r u l e ,  s m a l l- s i z e d  a n d  r i c h  i n  s p e c i e s ,  a n d  h a v e 
t h e r e f o r e  b e e n  l a r g e l y  i g n o r e d  b y  t a x o n o m i s t s .  t h i s  i s  r e f l e c t e d  b y 
t h e  n u m b e r  o f  u n d e s c r i b e d  s p e c i e s  i n  t h e s e  t a x a ,  c o m b i n e d  w i t h  a  l o w 
c h a n c e  t o  g e t  s p e c i m e n s  i d e n t i f i e d  b y  s p e c i a l i s t s .
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Among the major aims of GBOL III is assessing of the 
performance of DNA barcoding for species identification 
of ‘dark taxa’, and assessing the species detection ability 
of DNA barcodes in mass samples that are obtained from 
metabarcoding studies. Other aims of the project include 
the development of a platform for managing OTU-based 
taxonomic data, developing a pipeline for reliable and fast 
barcoding of small and poor-quality samples, and training 
of the next generation of taxonomists.

The new project, funded by a grant of 5.3 million Euro, 
starts July 1st 2020, with 12 PhD students at three major 
natural history institutions in Bonn (Zoological Research 
Museum Alexander Koenig), Munich (SNSB – Zoologische 
Staatssammlung München) and Stuttgart (State Museum 
of Natural History Stuttgart), to address a range of ques-
tions related to the taxonomy of German ‘dark taxa’, target-
ing selected groups of Diptera and parasitoid Hymenop-
tera.

a  c i r c u l a r  n e i g h b o u r - j o i n i n g  t r e e  f o r  t h e  t w o  s u b o r d e r s  o f  f l i e s ,  n e m a t o c e r a  a n d  b r a c h y c e r a1 .  e a c h  l i n e  i n  t h e  t r e e  c o r r e s p o n d s  t o  a  d i s t i n c t 
b a r c o d e  i n d e x  n u m b e r  ( b i n ) .  w h e r e a s  f o r  t w o  o f  t h e  “ b i g  f o u r ”  i n s e c t  o r d e r s ,  t h e  l e p i d o p t e r a  a n d  c o l e o p t e r a ,  t h e  n u m b e r  o f  g e r m a n  s p e c i e s  a r e  v e r y 
p r e c i s e l y  k n o w n ,  t h e  n u m b e r s  f o r  t h e  d i p t e r a  a n d  h y m e n o p t e r a  m u s t  r e l y  o n  r o u g h  e s t i m a t e s . 
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GBOL III is designed to make an important contribution 
to the global BIOSCAN initiative of the Centre for Biodiver-
sity Genomics. It helps to lay the foundations for a global 
biomonitoring system to record the biodiversity of our plan-
et on a large geographical scale in times of rising tempera-
tures, increasing weather extremes and receding ice, and to 
track its changes as a result of global environmental chang-
es.
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