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Abstract
As a part of the Norwegian Barcode of Life (NorBOL), a large-scale effort aiming at genetically characterizing the polychaete fauna of the Nordic waters is in
progress. Barcoding is a powerful technique for species discovery and discrimination. At present, 3000 specimens of 400 morphospecies have so far yielded
1600 DNA barcodes which group into 500 Barcode Index Numbers (BINs). Morphospecies clustering to multiple BINs, suggesting the presence of confounded
or cryptic species among known species, have been revealed in all families studied. Validating barcodes to named species requires in-depth knowledge of
the history, practice, and current state of the taxonomy obtained with traditional methods. The sequencing success rate for species varied from 40 to 100%
using standard procedures. The results are promising for building a Norwegian DNA library, though some families are challenging due to low sequencing
success. The polychaete diversity in Nordic waters is at least 30% higher than presently known, though being among the best studies marine areas of the
world.

Background
The marine fauna of the Nordic countries has been regarded as
well-known, with a history of species descriptions dating back to
Linnaeus in the 18th century. Presently 725 named species of
marine bristle worms are known from Norwegian waters.
Nevertheless, a number of species represent complexes of
confounded species, and recent studies have documented
presence of cryptic species. Supported by the Norwegian
Taxonomy Initiative and NorBOL, a large-scale initiative involving
more than 20 taxonomists and students is in progress
investigating the polychaete diversity in Norwegian waters. The
project combines morphology and molecular data and is based
on intense sampling activity in Norwegian waters during the last
decade.

Identification and DNA-barcoding
A significant number of new species for science as well as new
species for Norwegian waters have been identified in initial
morphology-based studies (Table 1). For all recorded species, a
number of specimens (normally five) was selected for DNAbarcoding, preferably reflecting the distribution of the species in
Norwegian waters. The resulting DNA-barcodes have
documented species clustering to more than one BIN in most all
families, indicating a higher diversity than revealed by
morphology alone. Further morphological studies, e.g. by SEM,
are required to assess characters that may discriminate among
closely related species.

Taxonomy and DNA-barcode library
A large number of polychaete species were described from the
North Atlantic by the early scientists in the 18th and 19th
centuries. The descriptions were often short and general, and
hence inadequate for species discrimination by today's
standards. The species, many of which are among the so-called
'well known and widely distributed' species, essentially
encompass a range of morphologically similar species. In order
to untangle complexes of confounded species, support from
DNA analyses is crucial. To correctly assign DNA sequence
information with the named species, original material and/or
additional material from the species' type locality is needed for
analysis (Fig. 1).

Figure 1: Specimens identified as Amphicteis gunneri (M. Sars,
1835) by use of available identification literature cluster into 4
different BINs, one of which include specimens from type locality

Conclusions and future perspectives

• An integrative approach combining species morphology and
DNA sequencing is necessary in order to assess the true
polychaete diversity in Norwegian waters.
• DNA barcodes reveal new knowledge of species
distributions.
• Basic taxonomy is essential in order to build a DNA barcode
library, including use of original or type locality material to
correctly assign sequences to named species.
• In most families a number of species, and specimens, are
not able to produce approved barcodes, probably due to
lack of suitable PCR-primers.
• Availability of taxonomical experts is the major bottle-neck
for the progress.

Table 1. New estimates for species diversity and DNA-barcoding library progress of some prioritized families of polychaetes in
Norwegian waters based on an integrative approach using traditional morphological techniques and DNA-barcoding in species
delimitation. NBIC, the Norwegian Biodiversity Information Centre .
MORPHOLOGY
DNA-BARCODING
MORPHOLOGY AND DNA-BARCODiNG
Species registered in Species in present study # BINS
# BINS
Estimated species Increase in species diversity DNA-barcode
Families (selected)
Norway (NBIC)
new to Norway/Science produced unassigned diversity in Norway
based on present study
library progress
Opheliidae
13
2
16
3
18
38 %
89 %
Scalibregmatidae
8
6
13
3
17
113 %
76 %
Ampharetidae
39
9
37
7
56
44 %
66 %
Maldanidae
41
14
43
5
60
46 %
72 %
Sphaerodoridae
7
1
7
4
10
43 %
70 %
Flabelligeridae
15
2
17
5
22
47 %
77 %
Lumbrineridae
14
6
15
5
25
79 %
60 %
Phyllodocidae
55
0
53
21
76
38 %
70 %
Heisonidae
12
3
10
1
16
33 %
63 %
Nereidae
13
0
13
6
19
46 %
68 %
Terebellidae
39
2
47
18
59
51 %
80 %
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