
 Taxonomy and distribution of Pectinariidae (Annelida) from Iceland 
with a comparative analysis of uncinal morphology

Julio PARAPAR 1,*, Verónica PALOMANES 2,
Gudmundur V. HELGASON 3 & Juan MOREIRA 4

1,2 Departamento de Bioloxía, Universidade da Coruña, 15008 A Coruña, Spain.
3 Deceased 9 May 2020. Former addresss: RORUM ehf., Brynjólfsgötu 5, 107 Reykjavík, Iceland.

4 Departamento de Biología (Zoología), Universidad Autónoma de Madrid,
Cantoblanco, 28049 Madrid, Spain.

4 Centro de Investigación en Biodiversidad y Cambio Global (CIBC-UAM),
Universidad Autónoma de Madrid, 28049 Madrid, Spain.

* Corresponding author: julio.parapar@udc.es
2 Email: veronica.palomanes@udc.es

4 Email: juan.moreira@uam.es

1 urn:lsid:zoobank.org:author:CE188F30-C9B0-44B1-8098-402D2A2F9BA5
2 urn:lsid:zoobank.org:author:6C644341-D35B-42B6-9857-5F119457A424

3 urn:lsid:zoobank.org:author:32B3520E-1D49-4B77-BF81-2AAE3FE76363
4 urn:lsid:zoobank.org:author:B1E38B9B-7751-46E0-BEFD-7C77F7BBBEF0

This paper is dedicated to Guðmundur Vidir Helgason who 
passed away on 9 May 2020, just before publication of 
this paper. Project Manager at RORUM, an environmental 
research and consulting company, he was previously a 
Project Coordinator for the BIOICE program (Benthic 
Invertebrates of Icelandic Waters) and Director of the 
Sandgerði Marine Centre from 1992 to 2013, being 
one of the organizers of the 7th International Polychaete 
Conference (Reykjavík, July 2001).

Abstract. Based on samples collected during the BIOICE project off Iceland, four species of marine 
annelids belonging to the family Pectinariidae were identifi ed: Amphictene auricoma (O.F. Müller, 
1776), Cistenides granulata (Linnaeus, 1767), Cistenides hyperborea Malmgren, 1865 and Lagis 
koreni Malmgren, 1866. Taxonomic remarks and data on geographical and bathymetric distribution are 
presented. The distribution of each species off Iceland was evaluated and two patterns were defi ned: 
C. granulata and C. hyperborea were mainly found in waters off the northeast coast, while A. auricoma 
and L. koreni were found on the southern coast. Several body characters with taxonomic value in this 
family were reviewed under the stereo microscope and scanning electron microscope, with special 
emphasis on the neuropodial uncini. Remarks on these special chaetae are included in the diagnoses.
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Introduction
The BIOICE (Benthic Invertebrates of Icelandic Waters) expeditions started in 1992 aiming at 
characterizing the marine benthic fauna living in the 200-mile economic zone of Iceland in a depth 
range of 20 to 3500 m. Sampling was carried out at both sides of the Greenland–Iceland–Faeroe Ridge 
(GIF Ridge) that separates water masses with different oceanographic features (Hansen & Østerhus 
2000). In this sense, several water masses associated with submarine ridges are present around Iceland, 
infl uencing the fl ow of several cold and warm water currents (Silva et al. 2017), dividing its coast into 
three distinct regions (Fig. 1A), and therefore limiting the distribution of the marine species (Brix & 
Svavarsson 2010; Meißner et al. 2014; Silva et al. 2017).

Fig. 1. Maps of Iceland showing distribution of the species of Pectinariidae found in BIOICE samples. 
A. Amphictene auricoma (O.F. Müller, 1776). B. Lagis koreni Malmgren, 1866. C. Cistenides granulata 
(Linnaeus, 1767). D. Cistenides hyperborea Malmgren, 1866. The three main coastal sectors around 
Iceland are shown in A. The specimens photographed and studied under SEM are indicated with 
green and red arrowheads, respectively. Abbreviations: H = Höfn; NWF = North-western fjords; RP = 
Reykjanes Peninsula. 
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The polychaete fauna (Annelida Lamarck, 1809) yielded by the BIOICE expeditions has been 
extensively studied in the last two decades, for instance by Petersen (2000: Fauveliopsidae Hartman, 
1971), Kirkegaard (2001: Glyceridae Grube, 1850 and Goniadidae Kinberg, 1866), Sanfi lippo (2001: 
Serpulidae Rafi nesque, 1815), Sigvaldadóttir (2002: Spionidae Grube, 1850), Chambers & Woodham 
(2003: Cirratulidae Ryckholt, 1851), Parapar (2003, 2006: Oweniidae Rioja, 1917), Moreira & Parapar 
(2012, 2015: Sphaerodoridae Malmgren, 1867), Parapar et al. (2011a, 2011b, 2011c, 2013a, 2013b, 2014a, 
2014b: Trichobranchidae Malmgren, 1866, Opheliidae Malmgren, 1867, Ampharetidae Malmgren, 1866 
and Longosomatidae Hartman, 1944) and Zamora et al. (2020: Fauveliopsidae). However, other families 
well represented in such samples have not been studied yet such as the Pectinariidae Quatrefages, 1866.

The family Pectinariidae was traditionally composed of fi ve genera (Malmgren 1866): Pectinaria 
Savigny in Lamarck, 1818, Amphictene Lamarck, 1818, Cistenides Malmgren, 1866, Lagis Malmgren, 
1866 and Petta Malmgren, 1866; this classifi cation was followed, for instance, by Long (1973), Fauchald 
(1977) and Wolf (1984). However, other authors only recognized Pectinaria and Petta, considering the 
other three as subgenera of Pectinaria (e.g., Hessle 1917; Fauvel 1927; Hartman 1941; Day 1967; 
Holthe 1986). We follow Hutchings & Peart (2002), who recognized the fi ve aforementioned genera 
and provided a diagnosis for each genus, together with a table listing the major diagnostic characters; 
this systematic arrangement was also followed by recent workers such as Garraffoni & Camargo (2006), 
Nogueira et al. (2019) and Read & Fauchald (2019).

All fi ve pectinariid genera occur in European waters, and are represented by seven species and one 
subspecies (Gil 2011). Among these, Amphictene auricoma mediterranea Nilsson, 1928 and Lagis 
neapolitana (Claparède, 1869) have only been reported from the Mediterranean Sea. The remaining 
six species, namely Amphictene auricoma (O.F. Müller, 1776), Cistenides granulata (Linnaeus, 1767), 
C. hyperborea Malmgren, 1865, Lagis koreni Malmgren, 1866, Pectinaria belgica (Pallas, 1766) and 
Petta pusilla Malmgren, 1866, are distributed across the NE Atlantic coasts; A. auricoma, C. granulata, 
C. hyperborea and L. koreni have been also recorded in Iceland prior to the present study (Wesenberg-
Lund 1951).

Among other characters, the terebelliform polychaetes, and the Pectinariidae in particular, are 
characterized by having neurochaetae modifi ed as uncini for anchoring the body within the tube, in 
order to avoid the risk of predation (Hutchings 2000; Rouse & Pleijel 2001; Garraffoni & Camargo 
2006). Nogueira et al. (2019) (based on Rouse & Pleijel 2001; Hutchings & Peart 2002; Nogueira et al. 
2010; Zhang & Qiu 2017) refer to two types of neurochaetal uncini in Pectinariidae: A) Pectinate uncini, 
with an anterior peg (hereafter ‘subrostral process’) composed of densely packed denticles, uncinal 
teeth (hereafter ‘main teeth’) long and thin, arranged in longitudinal rows, and main fang (hereafter 
‘rostrum’) absent; and B) Avicular uncini, with rostrum present and secondary teeth in transverse rows 
and progressively shorter distally (hereafter ‘capitium’).

In this paper, we study the diversity and distribution of the Pectinariidae around Iceland after a number 
of samples collected during the BIOICE cruises. The aforementioned species are reported here again 
for Iceland and remarks about their taxonomy and ecology are provided. Furthermore, we have also 
studied the uncini in specimens of different body sizes for all four species; this was done by using the 
SEM in order to test 1) whether there were morphological differences supposedly related to ontogeny 
and 2) whether this uncini variability showed any pattern both within a species and among species and 
therefore could be used as a taxonomic character.

Material and methods
This study is based on material collected in the framework of the BIOICE project. A total of 1066 
pectinariid specimens were found in 43 samples; some specimens in eight samples could not be identifi ed 
because of their small size or bad preservation (e.g., fragmented body). Samples were initially fi xed in 
10% formalin buffered with borax, and then preserved in 70% ethanol. Specimens were picked from 
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samples by the staff of the Sandgerdi Marine Centre (SMC, Iceland). Most of the material examined 
was deposited in the collections of the Icelandic Institute of Natural History (IINH,  Reykjavík); several 
selected specimens were deposited in the Museo Nacional de Ciencias Naturales (MNCN, Madrid).

Abiotic data of all BIOICE samples are available from the following link: 
http://utgafa.ni.is/greinar/BIOICE_station_list_91-04_Paper_A2.pdf

Identifi cation of specimens and stereomicrographs were done using an Olympus SZX9 stereo microscope 
at the Facultade de Ciencias, Universidade da Coruña (UDC, Spain). Specimens used for examination 
with SEM were prepared by critical point drying, covered with gold in a BAL-TEC SCD 004 evaporator 
and examined and photographed under a JEOL JSM-6400 scanning electron microscope (SEM) at the 
Servizos de Apoio á Investigación (SAI–UDC, Spain).

Nomenclature for morphological characters, genera, species and synonyms mostly follows Holthe 
(1986) and Hutchings & Peart (2002). Each species is related to water mass(es) as described by Brix & 
Svavarsson (2010) according to geographic location (coordinates), depth and temperature.

List of morphological abbreviations

al = anal lobe
alcf = anal lobe ciliary fi eld
ap = anal papilla
bp = basal prow
br = branchia
bt = buccal tentacle
cap = capitium
cp = cuticular pores
cv = cephalic veil
cvc = cephalic veil cirri
dc = dorsal chaetae
ga = glandular area
mt = main tooth/teeth
or = opercular rim
pa = paleae
ro = rostrum
sbcf = scaphal basis ciliary fi eld
scb = scaphal border
sch = scaphal hooks
scl = scaphal lobes
srp = subrostral process
tc = tentacular cirrus
un = unciniger
unXd = un, unciniger; X, number of uncinigerous segment; d, dorsalmost uncini within row
unXm = un, unciniger; X, number of uncinigerous segment; m, median uncini within row
unXv = un, unciniger; X, number of uncinigerous segment; v, ventralmost uncini within row
vu = ventral uncini

List of water mass abbreviations

CW = Coastal Waters
MEIW = Modifi ed East Icelandic Water
MNAW = Modifi ed North Atlantic Waters
NSAIW = Norwegian Sea Arctic Intermediate Waters
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Results
Taxonomy
The study of the samples collected during the BIOICE project yielded four pectinariid species belonging 
to three genera. The most abundant species was Lagis koreni (801 specs; 75.1% of the total pectinariid 
specimens identifi ed), followed by Amphictene auricoma (117 specs; 11.0%), Cistenides hyperborea 
(125 specs; 11.7%) and C. granulata (23 specs; 2.2%). All four species show a well-defi ned geographical 
distribution around Iceland corresponding to narrow ranges of temperature and depth, but being mostly 
present in temperate waters at depths of between 100 and 300 m (Figs 1–2); there were some exceptions 
to this pattern corresponding to samples with C. hyperborea and L. koreni. Abundance and distribution 
around Iceland of each species and taxonomic remarks are presented and discussed below.

Phylum Annelida Lamarck, 1809
Family Pectinariidae Quatrefages, 1866

Genus Amphictene Lamarck, 1818

Type species and type locality
Amphictene auricoma Müller, 1776. Denmark; type probably lost or never designated (Holthe 1986).

Remarks
The genus is characterized according to Hutchings & Peart (2002) by having neurochaetal uncini with 
major teeth arranged in two rows. However, an examination of BIOICE specimens of A. auricoma 
suggests that this character could be reassessed (see Discussion below).

Fig. 2. Temperature vs depth data of the BIOICE samples where specimens of Pectinariidae were 
found. A. Amphictene auricoma (O.F. Müller, 1776). B. Lagis koreni Malmgren, 1866. C. Cistenides 
granulata (Linnaeus, 1767). D. Cistenides hyperborea Malmgren, 1866. Specimens studied under SEM 
are indicated with black arrows and sample numbers.
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Amphictene auricoma  (O.F. Müller, 1776)
 Figs 1A, 2A, 3A, 4A–B, 5–7

Amphitrite auricoma O.F. Müller, 1776: 216.

Amphictene auricoma – Malmgren 1865: 357. — Hutchings & Peart 2002: 103, table 1.
Pectinaria auricoma – Hessle 1917: 78. — Jirkov & Leontovich 2013: 220, key.
Pectinaria (Amphictene) auricoma – Fauvel 1927: 222. — Holthe 1986: 22. — Hartmann-Schröder 

1996: 480. — Kirkegaard 1996: 280.

Material examined (117 specimens, 11.0% of all specimens identifi ed, in 18 samples)
ICELAND – North Western Fjords • 3 specs; BIOICE station 489, sample 2946; 65º47′90″ N, 
25º38′70″ W; 28 Aug. 1996; 6.20ºC; 35.05 ppm; 228 m depth; sandy silt; IINH-40181 • 1 spec.; BIOICE 
station 489, sample 2947; 65º47′91″ N, 25º38′68″ W; 29 Aug. 1996; 6.20ºC; 35.05 ppm; 227 m depth; 
sediment unknown; IINH-40211. – South West to South East coast •  1 spec.; BIOICE station 968, 
sample 2209; 63º59′01″ N, 23º34′13″ W; 3 Sep. 1992; 7.29ºC; 35.07 ppm; 137 m depth; fi ne mud; 
IINH-40117 • 3 specs; BIOICE station 553, sample 2388; 63º30′10″ N, 22º03′70″ W; 30 Jun. 1993; 
7.13ºC; 35.10 ppm; 171 m depth; silty sand; IINH-27841 • 1 spec.; BIOICE station 564, sample 2417; 
63º09′90″ N, 21º11′80″ W; 2 Jul. 1993; 7.08ºC; 35.11 ppm; 259 m depth; sandy silt; IINH-40113 • 
5 specs; BIOICE station 572, sample 2440; 63º20′21″ N, 19º49′55″ W; 4 Jul. 1993; 6.87ºC; 35.10 ppm; 
228 m depth; sandy silt; MNCN 16.01/17982 • 1 spec.; BIOICE station 572, sample 2441; 63º20′17″ N, 
19º49′60″ W; 4 Jul. 1993; 6.87ºC; 35.10 ppm; 228 m depth; sandy silt; IINH-40119 • 1 spec.; 
BIOICE station 582, sample 2460; 63º29′65″ N, 21º39′10″ W; 5 Jul. 1993; 7.10ºC; 35.08 ppm; 125 m 
depth; sediment unknown; IINH-40127 • 42 specs; BIOICE station 583, sample 2463; 63º25′40″ N, 
21º39′89″ W; 5 Jul. 1993; 7.12ºC; 35.08 ppm; 133 m depth; silty sand and gravel; IINH-40155 • 4 specs; 

Fig. 3. Biometric features of the Pectinariidae specimens in BIOICE samples. A. Amphictene auricoma 
(O.F. Müller, 1776). B. Lagis koreni Malmgren, 1866. C. Cistenides granulata (Linnaeus, 1767). 
D. Cistenides hyperborea Malmgren, 1866. Specimens studied under SEM are indicated with black 
arrows and sample numbers.
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BIOICE station 715, sample 2817; 63º14′75″ N, 17º50′62″ W; 24 Aug. 1995; 7.18ºC; 35.14 ppm; 204 m 
depth; sediment unknown; IINH-40165 • 5 specs; BIOICE station 717, sample 2824; 63º30′12″ N, 
17º42′07″ W; 25 Aug. 1995; 7.24ºC; 35.13 ppm; 120 m depth; gravelly sand; IINH-40166 • 6 specs; 
BIOICE station 723, sample 2837; 63º16′66″ N, 16º53′52″ W; 26 Aug. 1995; 6.74ºC; 35.12 ppm; 601 m 
depth; sandy gravel and corals; IINH- 40170 •  18 specs; BIOICE station 275, sample 2998; 63º38′20″ N, 
14º43′50″ W; 5 Jul. 1997; 7.76ºC; 35.19 ppm; 264 m depth; silty sand; IINH-40213 •  5 specs; 
BIOICE station 275, sample 2999; 63º38′20″ N, 14º43′60″ W; 5 Jul. 1997; 7.76ºC; 35.19 ppm; 269 m 
depth; sediment unknown; IINH-40293 • 14 specs; BIOICE station 299, sample 3061; 63º59′49″ N, 
14º09′21″ W; 10 Jul. 1997; 7.59ºC; 35.16 ppm; 221 m depth; sediment unknown; IINH-40461 • 4 specs; 
BIOICE station 725, sample 3257; 63º20′10″ N, 19º52′20″ W; 11 Sep. 2001; 7.92ºC; 35.19 ppm; 221 m 
depth; sediment unknown; IINH-40462 • 1 spec.; BIOICE station 734, sample 3275; 63º23′10″ N, 
16º16′20″ W; 15 Sep. 2001; 7.97ºC; 35.20 ppm; 305 m depth; sediment unknown; IINH-40463 • 1 spec.; 
BIOICE station 407, sample 3610; 63º58′80″ N, 25º30′48″ W; 12 Sep. 2003; 7.43ºC; 35.17 ppm; 188 m 
depth; silty sand; IINH-40464.

Occurrence
From off West and South of Reykjanes Peninsula to Höfn at SE; two additional samples from off north-
western fjords (Fig. 1). Depth range: 120 to 305 m (sample 2837: 601 m, not shown); bottom temperature 
range: 6.20 to 7.97°C (Fig. 2A). Water mass/es: MNAW.

Fig. 4. Stereomicrographs of anterior body ends (dorsal view) and anterior end of the tube. 
A–B. Amphictene auricoma (O.F. Müller, 1776) (BIOICE sample 2946, IINH-40181). C–D. Cistenides 
granulata (Linnaeus, 1767) (sample 2126, IINH-40466). E–H. Cistenides hyperborea Malmgren, 1866 
(E–F: sample 3252, IINH-40477; G–H: sample 2060, IINH-40471). I–L. Lagis koreni Malmgren, 1866 
(I–J: sample 2557; K–L: sample 2827, IINH-40485).
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Fig. 5. Amphictene auricoma (O.F. Müller, 1776). SEM micrographs from two large specimens (BIOICE 
sample 2998, IINH-40213). A. Anterior end, left lateral view (framed: cirri of opercular rim, detail). 
B. Ventral rows of ciliated tufts (framed: two tufts, detail). C. Notochaetae; distal end. D. Uncinigers 1 
to 4. E. Unciniger 2, median uncini (framed in D). F. Unciniger 4, dorsal uncini (framed in D). 
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Fig. 6. Amphictene auricoma (O.F. Müller, 1776). SEM micrographs from a large specimen (BIOICE 
sample 2998, IINH-40213). A–C. Unciniger 1, ventral uncinus, frontolateral, frontal and lateral views, 
respectively. D. Scaphe. E. Scaphal hooks (framed in D). 
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Remarks

Species of Amphictene bear a characteristic crenulated opercular rim, that is not present in other genera 
(Figs 4A, 5A). Amphictene auricoma – type locality: Denmark (Holthe 1986) – has been the only species 
of the genus reported in North Atlantic waters and also bears thick paleae with sharp tips (Fig. 5A), 
scaphe with crenulated margins (Fig. 6D), 17 uniramous and 13 biramous chaetigers, and distally 
curved scaphal hooks (Fig. 6E). However, Hutchings & Peart (2002: table 1) pointed out that there 
is “a considerable variation recorded for this species” in the North Atlantic. General morphology of 
BIOICE specimens agree well with previous descriptions and the aforementioned characters; however, 
SEM examination revealed that several pygidial and uncini features differ from what was described for 
A. auricoma. First, Holthe (1986: fi g. 4c) and Hartmann-Schröder (1996: fi g. 234c) mentioned a long 
“anal tongue” and “anal cirrus”, corresponding to the “anal lobe” and “anal papilla” (after Hutchings & 
Peart 2002), that are much shorter in BIOICE specimens (Fig. 6D).

On the other hand, the uncini of A. auricoma have been described as having 1–2 vertical rows of main 
teeth (cf. Hartmann-Schröder 1971: fi g. 157b, and later works: Holthe 1986: fi g. 4e; Hartman-Schröder 
1996: fi g. 234b). However, SEM micrographs of BIOICE material shows a well-defi ned rostrum, 
surrounded in all its length by long teeth forming, in turn, a subrostral process (Fig. 6A–B); the rostrum 
is surmounted by a capitium constituted by many large teeth not arranged in vertical lines (as described 
in the original description) but with a typical avicular arrangement (Figs 5E–F, 6A–B). Anyway, these 
uncini may resemble in lateral view (Fig. 6C) the typical ones of A. auricoma and this may have led 
previous authors to confusion.

In addition, uncinal denticulation shows dorsoventral variation within chaetigers depending on body 
size. Thus, in large specimens (Fig. 3A) uncini seem avicular along the whole torus (Fig. 5E–F); in 
smaller ones, the avicular uncini are only found in the dorsal part of the torus (Fig. 7A, C) while in 
the ventral side all capitium teeth are similar in size and covering most of the rostrum (only showing 
the pointed distal end; Fig. 7B, D). This pattern is even more evident in the last unciniger, where the 
capitium teeth seem mixed with those of the subrostral process and leaving a small opening through 
which the tip of the rostrum is visible (Fig. 7E).

Finally, we have found two longitudinal rows of ciliated tufts/patches along the whole ventral body 
surface (Fig. 5B) that have not been mentioned in the literature to the best of our knowledge, and those 
tufts may be related to water irrigation within the tube.

Genus Cistenides Malmgren, 1865

Type species and type locality

Sabella granulata Linnaeus, 1767. Northern Europe; type never designated (Holthe 1986).

Remarks

The diagnosis of the genus in Hutchings & Peart (2002) includes “... chaetigers 4 to 16 biramous with 
notopodia, neuropodia, notochaetae and neurochaetae, chaetiger 17 with notopodia and notochaetae 
only (17/13) …” and the presence of a single row of teeth on the uncini as well. Considering the last 
character, Hutchings & Peart (2002) transferred four species previously referred to Cistenides, namely 
C. aegyptia Savigny, 1822, C. chilensis (Nilsson, 1928), C. gouldii Verrill, 1874 and C. regalis Verrill, 
1900, to the genus Pectinaria, because of having uncini with two rows of teeth, a character supposedly 
typical of this genus. We think that both characters could be reconsidered (see Discussion below).
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Fig. 7. Amphictene auricoma (O.F. Müller, 1776). SEM micrographs from a small specimen (BIOICE 
sample 2463, IINH-40481). A–B. Unciniger 1, dorsal and ventral uncini, respectively. C–D. The same 
in closer view. E. Unciniger 9, ventral uncini, fronto-inferior area. 
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Cistenides granulata  (Linnaeus, 1767)
Figs 1C, 2C, 3C, 4C–D, 8–9

Sabella granulata Linnaeus, 1767: 1268.

Pectinaria granulata – Hessle 1917: 77.
Pectinaria (Cistenides) granulata – Nilsson 1928: 28. — Pettibone 1954: 312, fi g. 35i–k. — Holthe 

1986: 24. — Hartmann-Schröder 1996: 482.

Material examined (23 specimens, 2.2% of total specimens identifi ed, in three samples)
ICELAND – North and North East coast • 7 specs; BIOICE station 30, sample 2042; 65º49′56″ N, 
14º32′94″ W; 24 Jul. 1991; 3.1ºC; salinity unknown; 105 m depth; sediment unknown; MNCN 
16.01/ 17988 • 9 specs; BIOICE station 27, sample 2126; 66º59′51″ N, 18º49′82″ W; 8 Jul. 1992; 2.7ºC; 
34.86 ppm; 208 m depth; sandy gravel and stones; IINH-40466 • 7 specs; BIOICE station 23, sample 
3249; 65º50′34″ N, 12º01′27″ W; 14 Jul. 2001; 1.92ºC; 34.87 ppm; 192 m depth; sediment unknown; 
IINH-40467.

Occurrence
From off northern and north-eastern coast of Iceland. Depth range: 105 to 208 m (Fig. 1C); bottom 
temperature range: 1.92 to 3.10°C (Fig. 2C). Water mass/es: MEIW.

Remarks
All diagnostic characters for this species – type locality: Northern Europe (Holthe 1986) – as stated by 
Holthe (1986) are present in BIOICE material: shape and number of paleae and cephalic veil (Figs 4C, 
8A, 9A), scaphal shape, anal lobe and anal papilla (Fig. 8F). Ventral uncini agree well with those present 
in the genus, not showing variations within uncinigers nor along the body both in large (Fig. 8B–E) and 
small (Fig. 9B–F) specimens; there is only one row of teeth becoming progressively smaller in size from 
the uncinus base (at the level of the subrostral process) towards the distal end. This lack of variation, 
which has been considered the typical pattern in the family, was only found in C. granulata among the 
four pectinariid species in BIOICE samples.

Cistenides hyperborea  Malmgren, 1865
Figs 1D, 2D, 3D, 4E–H, 10–15

Cistenides hyperborea Malmgren, 1865: 360.

Pectinaria hyperborea – Hessle 1917: 76.
Pectinaria (Cistenides) hyperborea – Nilsson 1928: 31. — Pettibone 1954: 312, fi g. 35c-h. — Holthe 

1986: 25. — Hartmann-Schröder 1996: 482.

Material examined (125 specimens, 11.7% of total specimens identifi ed, in ten samples)
ICELAND – North coast • 1 spec.; BIOICE station 1, sample 2001; 65º21′19″ N, 13º47′61″ W; 
19 Jul. 1991; 6.0ºC; salinity unknown; 26 m depth; organic silt; IINH-40468 • 3 specs; BIOICE 
station 3, sample 2005; 65º20′88″ N, 13º18′64″ W; 19 Jul. 1991; 2.8ºC; salinity unknown; 171 m depth; 
sandy silt and stones; MNCN 16.01/18015 • 1 spec.; BIOICE station 29, sample 2041; 65º48′61″ N, 
14º34′01″ W; 24 Jul. 1991; 2.8ºC; salinity unknown; 129 m depth; sediment unknown; IINH-40470 • 
54 specs; BIOICE station 2, sample 2060; 66º00′61″ N, 17º31′78″ W; 2 Jul. 1992; temperature unknown; 
salinity unknown; 48 m depth; soft sediment; IINH-40471 • 3 specs; BIOICE station 3, sample 2064; 
66º02′33″ N, 17º32′21″ W; 2 Jul. 1992; 5.4ºC; 34.69 ppm; 102 m depth; mud; IINH-40472 • 16 specs; 
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Fig. 8. Cistenides granulata (Linnaeus, 1767). SEM micrographs from two large specimens (BIOICE 
sample 3249, IINH-40467). A. Anterior end, right lateral view. B–C. Unciniger 1, dorsal and ventral 
uncini, respectively. D. Unciniger 6, ventral uncini. E. Unciniger 12, dorsal uncini. F. Scaphe, postero-
dorsal view (framed: scaphal hooks, detail). 
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Fig. 9. Cistenides granulata (Linnaeus, 1767). SEM micrographs from a small specimen (BIOICE 
sample 3249, IINH-40467). A. Anterior end, ventral view. B–C. Unciniger 1, dorsal and ventral uncini, 
respectively. D–E. Unciniger 7, dorsal and median uncini, respectively. F. Unciniger 12, dorsal uncini. 

European Journal of Taxonomy 666: 1–32 (2020)

14



BIOICE station 16, sample 2097; 66º36′92″ N, 18º14′42″ W; 5 Jul. 1992; 4.88ºC; 34.89 ppm; 110 m 
depth; sand and stones; IINH-40473 • 17 specs; BIOICE station 17, sample 2660; 67º14′41″ N, 
15º28′42″ W; 15 Jul. 1994; 2.69ºC; 34.90 ppm; 277 m depth; sandy silt; IINH-40474 • 5 specs; BIOICE 
station 5, sample 3108; 67º45′48″ N, 18º30′85″ W; 21 Aug. 1999; -0.21ºC; 34.88 ppm; 328 m depth; 
sediment unknown; IINH-40475 • 23 specs; BIOICE station 23, sample 3249; 65º50′34″ N, 12º01′27″ W; 
14 Jul. 2001; 1.92ºC; 34.87 ppm; 192 m depth; sediment unknown; IINH-40476 • 24 specs; BIOICE 
station 24, sample 3252; 65º45′94″ N, 12º16′39″ W; 14 Jul. 2001; 1.48ºC; 34.86 ppm; 232 m depth; 
sediment unknown; IINH-40477.

Occurrence
From off northern and north-eastern coast of Iceland (Fig. 1D). Depth range: 26 to 328 m; bottom 
temperature range: -0.21 to 6.00°C (Fig. 2D). Water mass/es: NSAIW, CW and MNAW.

Remarks
Cistenides hyperborea – type locality: Greenland and Spitzbergen (Holthe 1986) – is a poorly known 
species; the original description does not indicate the number of rows of teeth present on the uncini, 
although 1 to 3 rows have previously been mentioned for specimens assigned to this taxon (Hutchings & 
Peart 2002). Because type material was never designated (Holthe 1986), Hutchings & Peart (2002) 
suggested that specimens from the type locality need to be re-examined to ascertain the generic identity 
of this species.

The examination of the Icelandic specimens here identifi ed as C. hyperborea, covering a wide range 
of body sizes, shows a considerable variation in the shape of the neuropodial uncini, contrary to the 
expected, according to the description of the species. BIOICE specimens agree with previous descriptions 
(e.g., Pettibone 1954; Holthe 1986; Hutchings & Peart 2002) in: 1) having a smooth dorsal brim and 
cephalic veil free from operculum, provided with several well-defi ned cirri (Fig. 10A); 2) the relation 
between chaetigers with notochaetae versus those with also ventral uncini is 17/12; 3) the paleae are 
long, numerous, straight and with pointed tips (Figs 10A, 12A); 4) the scaphe has small lateral lobes 
(Fig. 11A) with a short and rounded anal lobe and anal papilla (Fig. 11B), and scaphal hooks are distally 
bent (Fig. 11C–E). On the other hand, the aforementioned characters show, however, differences related 
to the size of the specimen. For instance, medium-sized and small individuals show a strait scaphe 
border with a verrucose anal lobe (Fig. 11E–F), thinner paleae (Figs 12A, 13A) and the tip of the scaphal 
hooks is strongly curved (compare Figs 12F, 13F, 14F).

The number and arrangement of teeth in the neuropodial uncini shows differences among BIOICE 
individuals, contrary to that observed in C. granulata. Two different types of uncini can be distinguished:

1) Uncini with 2–3 main teeth arranged in a vertical row. This is the typical teeth arrangement in 
the pectinate type for this species and the genus as well. We found this pattern in large specimens 
(Figs 3D, 10).

2) Uncini provided with a large basal tooth (rostrum) and an upper group of short teeth (capitium). This 
agrees with the typical avicular type present in many species of Terebellomorpha and found here in 
smaller specimens (Figs 3D, 12–13).

SEM examination of BIOICE specimens seems to support the hypothesis that these differences are 
related to body size even though we did not examine the whole range of sizes (Fig. 3D). Uncini of large 
specimens (sample 3252, Fig. 10) do not show a variation either within an individual torus or along 
the body; on the contrary, mid-sized specimens (sample 2660, Fig. 12) show a progressive increase in 
the number of upper teeth, mostly in ventral uncini (Fig. 12C, E) and especially in posterior chaetigers 
(Fig. 12E), the latter having a well-defi ned capitium; dorsal uncini show, in turn, the usual shape as 
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Fig. 10. Cistenides hyperborea Malmgren, 1866. SEM micrographs from three large specimens (BIOICE 
sample 3252, IINH-40477). A. Anterior end, left ventrolateral view. B. Notochaetal scale covering, 
detail. C–D. Unciniger 1, dorsal and ventral uncini, respectively. E–F. Unciniger 12, dorsal and ventral 
uncini, respectively. 
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Fig. 11. Cistenides hyperborea Malmgren, 1866. SEM micrographs from four large specimens (A–
D: BIOICE sample 3252, IINH-40477; E–F: sample 3249, IINH-40476). A. Scaphe, left lateral view. 
B. Anal lobe and anal papilla (framed in A). C–D. Scaphal hooks (framed in A). E. Posterior end (framed: 
scaphal hooks, detail). F. Scaphe and anal lobe and papilla (framed in E). 
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Fig. 12. Cistenides hyperborea Malmgren, 1866. SEM micrographs from a medium-sized specimen 
(BIOICE sample 2660, IINH-40474). A. Anterior end, right lateral view (framed: paleae distal end, 
detail). B–C. Unciniger 1, dorsal and ventral uncini, respectively. D–E. Unciniger 9, dorsal and ventral 
uncini, respectively. F. Scaphal hooks. 
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Fig. 13. Cistenides hyperborea Malmgren, 1866. SEM micrographs from a small specimen (BIOICE 
sample 2041, IINH-40470). A. Anterior end, ventral view. B. Unciniger 2, median uncini. C–E. Unciniger 
10, dorsal, median and ventral uncini, respectively. F. Scaphal hooks. 
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Fig. 14. Cistenides hyperborea Malmgren, 1866. SEM micrographs from two medium-sized specimens 
(BIOICE sample 2060, IINH-40471). A. Anterior end, ventral view. B–C. Unciniger 2, dorsal and 
ventral uncini, respectively. D–E. Unciniger 7, dorsal and ventral uncini, respectively. F. Scaphal hooks 
and scaphal basis ciliary patches. 
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Fig. 15. Cistenides hyperborea Malmgren, 1866. SEM micrographs from two medium-sized specimens 
(BIOICE sample 2060, IINH-40471). A. Mid-body parapodium, notochaetae. B. Notochaeta, serrated 
distal end, detail. C. Scaphe, dorso-lateral view. D. Cuticular structures (framed in C). E. Anal lobe and 
anal papilla. F. Ciliary fi eld dorsal to anal lobe (framed in E). 
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found in the genus (Fig. 12B, D). This pattern of variation is more evident in small specimens (sample 
2041, Fig. 13), where the dorsal uncini are also of avicular type (Fig. 13B–D), similar to ventral ones 
(Fig. 13E). Therefore, these results suggest that the BIOICE specimens of C. hyperborea show changes in 
the uncini shape during ontogenetic development and that the uncini type varies accordingly depending 
on the age of the specimen. This variation, as explained above, occurs within a torus and along the body; 
thus, as small specimens with the avicular type of uncini grow, and uncini are being replaced along 
the torus, there is a progressive decrease in the number of upper teeth and a loss of the rostrum fi nally 
resulting in a pectinate type with the typical formula of the genus (i.e., MF:1:1:1).

Specimens from sample 2060 (Fig. 2D) found in a shallow bottom (48 m) in North Iceland, were also 
identifi ed as C. hyperborea. Nevertheless, they show thicker paleae (cf. Fig. 14 vs Fig. 13) than similar-
sized specimens from other samples, and dorsal uncini are similar to those of larger specimens found 
elsewhere (Fig. 14B, D), while ventral ones (Fig. 14C, E) correspond to those of specimens of their 
size such as those of sample 2660 (Fig. 12C, E). Finally, scaphe hooks appear more strongly curved 
than would be expected for this species (cf. Fig. 14F vs Figs 11E, 12F, 13F). Therefore, this variation 
suggests that specimens from sample 2060 may correspond to another species (probably undescribed 
yet) within a potential species complex present in NE Atlantic waters, that should be assessed in future 
in combination with molecular studies.

Finally, SEM micrographs show that the tip of the notochaetae is serrated (Fig. 15A–B), and reveal 
the presence of perforations in the cuticle of the dorsal region anterior to the scaphe (Fig. 15C–D) and 
of two types of ciliated fi elds: 1) rounded fi elds located before the scaphe and among the cuticular 
perforations (Fig. 15C–D) and 2) one large fi eld located dorsal to the anal lobe and anterior to the anal 
papilla (Fig. 15E–F). These fi elds may be related to water irrigation, but certainly a future in-depth study 
is necessary.

Genus Lagis Malmgren, 1866

Type species and type locality
Lagis koreni Malmgren, 1866. Finnmark (Norway), lectotype in Naturhistoriska Riksmuseet, Stockholm, 
designated by Nilsen et al. (1977) (see Holthe 1986).

Remarks
The diagnosis of the genus by Hutchings & Peart (2002) states that neurochaetal uncini have large teeth 
arranged in two or more rows. Examination of BIOICE specimens of L. koreni shows again that there 
are changes in teeth shape with increasing size of an individual, refl ected in a progressive reduction in 
the number of teeth rows with the age of the animal. This still fi ts the diagnosis of the genus (“two or 
more rows”) but a better defi nition of uncini shape is needed. In contrast to the other species studied 
here, the uncini are, in all body sizes studied, of the pectinate type (see below).

Lagis koreni  Malmgren, 1866
Figs 1B, 2B, 3B, 4I–L, 16–17

Lagis koreni Malmgren, 1866: 360.

Pectinaria koreni – Hessle 1917: 80.
Pectinaria (Lagis) koreni – Fauvel 1927: 221. — Holthe 1986: 18. — Hartmann-Schröder 1996: 483. 

— Kirkegaard 1996: 283.
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Fig. 16. Lagis koreni Malmgren, 1866. SEM micrographs from two specimens: large (A, F) and medium 
sized (B–E), respectively (BIOICE sample 2827, IINH-40485). A. Anterior end, right lateral view. 
B. Uncinigers 4 to 6, ventrolateral view. C. Unciniger 3, ventral uncini. D. Unciniger 5, dorsal uncini. 
E. Unciniger 6, median uncini. F. Scaphe and scaphal hooks (framed: scaphal hook, detail). 
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Material examined (801 specimens, 75.1% of total specimens identifi ed, in ten samples)
ICELAND – North Western Fjords • 1 spec.; BIOICE station 31, sample 2557; 66º21′90″ N, 
23º04′93″ W; 14 Jul. 1993; 7.23ºC; 34.34 ppm; 20 m depth; sand; IINH-40483. – South coast • 1 spec.; 
BIOICE station 553, sample 2388; 63º30′10″ N, 22º03′70″ W; 30 Jun. 1993; 7.13ºC; 35.1 ppm; 171 m 
depth; silty sand; IINH-40478 • 1 spec.; BIOICE station 580, sample 2454; 63º20′10″ N, 21º10′20″ W; 
4 Jul. 1993; 7.19ºC; 35.08 ppm; 152 m depth; sediment unknown; MNCN 16.01/18034 • 3 specs; BIOICE 
station 582, sample 2459; 63º29′80″ N, 21º39′40″ W; 4 Jul. 1993; 7.10ºC; 35.08 ppm; 125 m depth; 
silt; IINH-40480 • 3 specs; BIOICE station 583, sample 2463; 63º25′40″ N, 21º39′89″ W; 5 Jul. 1993; 
7.12ºC; 35.08 ppm; 133 m depth; silty sand and gravel; IINH-40481 •  6 specs; BIOICE station 588, 
sample 2477; 63º39′69″ N, 20º49′63″ W; 6 Jul. 1993;7.80ºC; 34.92 ppm; 64 m depth; shelly sand; 
IINH- 40482 • 4 specs; BIOICE station 715, sample 2818; 63º14′64″ N, 17º50′70″ W; 25 Aug. 1995; 
7.18ºC; 35.14 ppm; 206 m depth; silty sand; IINH-40484 •  770 specs; BIOICE station 718, sample 2827; 
63º41′00″ N, 17º39′90″ W; 25 Aug. 1995; 8.79ºC; 34.77 ppm; 44 m depth; sandy silt; IINH-40485 • 
7 specs; BIOICE station 309, sample 3078; 63º28′16″ N, 19º33′18″ W; 13 Jul. 1997; 9.55ºC; 33.97 ppm; 
21 m depth; sediment unknown; IINH-40486 • 5 specs; BIOICE station 726, sample 3257; 63º20′10″ N, 
19º52′20″ W; 11 Sep. 2001; 7.92ºC; 35.19 ppm; 221 m depth; sediment unknown; IINH-40487.

Occurrence
Off south-western coast of Iceland (Fig. 1B). Depth range: 20 to 221 m; bottom temperature range: 
7.10 to 9.55°C (Fig. 2B). The shallowest sample (2557; 20 m) was found in north-western fjords. The 
easternmost sample (2827; 44 m) contains the highest number of pectinariid specimens found in any 
BIOICE sample (770; 96.5%) ). Water mass/es: MNAW.

Remarks
Body and chaetal features match well those of L. koreni provided by Holthe (1986), including the shape 
and number of paleae (Figs 4I, K, 16A, 17A), smooth opercular rim (Fig. 4I, K), cirrate cephalic veil 
(Fig. 17A–B), a crenulated scaphe (Fig. 16F) provided with slightly distally curved hooks (Figs 16F 
insert, 17F), and 16 uniramous and 12 biramous segments (see Holthe 1986). However, SEM examination 
again reveals differences between the uncini features and those reported in the literature, that seem 
related to morphological variability according to size/age. Large and mid-sized specimens (Fig. 16C–E) 
bear uncini as described in the literature, i.e., having 3–4 vertical rows with many teeth (6–8) of similar 
size each and showing no variation across the body or within an individual torus; by contrast, uncini of 
small specimens (Fig. 17C–E) have more rows of teeth (5–7) in frontal view (Fig. 16E vs Fig. 17D–E).

Finally, SEM micrographs also show circular areas under the parapodia with segmentary arrangement 
(Fig. 16B); these are likely nephridial or glandular and may have a role in tube building, although this 
should be confi rmed in future morphological studies.

Key to NE Atlantic species of Pectinariidae
The key below is based on Gil (2011), who, in turn, adapted those from Fauchald (1977), Holthe (1986) 
and Hutchings & Peart (2002), and is also complemented with recent papers such as Nishi et al. (2014), 
Zhang & Qiu (2017), Nogueira et al. (2019) and Zhang et al. (2019).

Several features concerning morphological changes of uncini related to growth as commented above 
are included. A formula confronting the number of chaetigers with only notopodia or dorsal chaetae 
(dc) vs those with biramous parapodia or also with ventral uncini (vu) is included as a key character for 
discriminating between genera. This is referred mostly for Icelandic specimens because of the many 
inconsistencies found in the literature across species (see Discussion).
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Fig. 17. Lagis koreni Malmgren, 1866. SEM micrographs of a small specimen (BIOICE sample 3078, 
IINH-40486). A. Anterior end, ventral view. B. Cephalic veil, detail. C–E. Uncinigers 1, 4 and 11, 
uncini. F. Scaphal hook.
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1. Cephalic veil (tentacular membrane) smooth; scaphe indistinctly separated from abdomen; dc/vu = 
17/14 (Petta) ...................................................................................... Petta pusilla Malmgren, 1866 *

– Cephalic veil cirrate; scaphe distinctly separated from abdomen; dc/vu not 17/14 .......................... 2

2. Opercular rim with cirri (serrated) or lappets; dc/vu = 17/13 (Amphictene) .......................................
 .........................................................................................Amphictene auricoma (O.F. Müller, 1776)

– Opercular rim smooth; dc/vu = 17/13 or different  ............................................................................ 3

3. Cephalic veil attached to lateral margin of opercular rim; dc/vu = 16/12 (Lagis)  ..............................
 .............................................................................................................Lagis koreni Malmgren, 1866

– Cephalic veil free from opercular rim; dc/vu not 16/12 .................................................................... 4

4. Uncini with more than one longitudinal row of major teeth in well-developed specimens; dc/vu = 
17/13 (Pectinaria) .......................................................................... Pectinaria belgica (Pallas, 1766)*

– Uncini with only one longitudinal row of major teeth in well-developed specimens; dc/vu = 17/12 
(Cistenides) ........................................................................................................................................ 5

5. Paleae short, with blunt tips; all uncini of pectinate type, with one vertical row of teeth, no dorsoventral 
variation in same unciniger or along the body ......................  Cistenides granulata (Linnaeus, 1767)

– Paleae long, with pointed tips; uncini shape avicular type in small and medium-sized specimens 
showing dorso-ventral variation; pectinate type (single vertical row of teeth) within the same 
chaetiger and along the body in large ones  .......................Cistenides hyperborean Malmgren, 1866

* Species not found in BIOICE samples.

Discussion
Hutchings & Peart (2002), in their revision of the Australian Pectinariidae, stated that “Individuals 
belonging to the Pectinariidae are easy to recognise, but the systematics of this widely distributed family 
has been neglected. The confused identity of the common European species suggests that many species 
may have been misidentifi ed or perhaps several species confused under one name”. This is also true for 
the NE Atlantic fauna, where the most recent monograph was provided by Holthe (1986); this contrasts 
with other areas such as China, Brazil and Australia where knowledge on the family has substantially 
been improved recently (e.g., Sun & Qiu 2012; Zhang & Qiu 2017; Zhang et al. 2015, 2019; Nogueira 
et al. 2019).

Abundance, geographical and bathymetric distribution
Among the BIOICE material, L. koreni was the most abundant species (> 75%) followed by A. auricoma 
and then by the two species of Cistenides. These results agree with those in previous works for the 
NE Atlantic (e.g., Holthe 1986; Hartmann-Schröder 1996; Gil 2011). Each species mostly shows a 
homogenous geographic and bathymetric distribution including water temperature, but species of 
Cistenides show slightly wider ranges; the latter are mostly distributed in northern, colder water masses 
(Figs 1B–C, 2B–C) while A. auricoma and L. koreni are found in warmer Atlantic waters (see Hansen & 
Østerhus 2000; Brix & Svavarsson 2010; Meiβner et al. 2014).

Uncinal morphology
The Terebellomorpha and other tubiculous polychaetes have hook-like neurochaetae (i.e., uncini) that 
allow for the movement of the worm inside the tube (Woodin & Merz 1987; Merz & Woodin 2000). 
Previous works such as Hutchings & Glasby (1988), Glasby & Glasby (2006) and Nogueira et al. 
(2010) reported on the variation of their shape during ontogeny in several genera of Terebellidae (e.g., 
Polycirrus Grube, 1850 and Loimia Malmgren, 1866). Thus, uncini of fully-grown specimens bear a 
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vertical series of teeth while in young ones there is a large number arranged in transverse series. The 
aforementioned authors also affi rm that the extent of this variability, both within the same neuropodial 
row and between segments along the body, has never been widely appreciated, although Duchène & 
Bhaud (1988) previously reported similar patterns in six terebellid species. Because of that, and its 
apparent correlation with other relevant taxonomic characters, Glasby & Glasby (2006) proposed to 
consider these variations in future phylogenetic studies of the group. Garraffoni & Camargo (2006) also 
stated that Terebellidae uncini “… is a rich source of taxonomic information that can be used to help 
assess evolutionary relationships within the family”. Our study demonstrates that this approach should 
be extended to the Pectinariidae in general, and especially to the genus Cistenides.

Recently, Nogueira et al. (2019), following Hutchings & Peart (2002), considered the uncini of 
Cistenides as being “pectinate, with single longitudinal row of teeth” and reported for the fi rst time in the 
family the presence of avicular uncini when diagnosing the genus Petta: “the uncini are breviavicular 
rather than bipectinate (sensu Holthe 1986), with transverse series of progressively shorter distal wards 
secondary teeth on top of the main fang.” (Nogueira et al. 2019: 491). Our observations suggest that: 
1) in Cistenides the uncini type change as the specimen grows, and this should be considered in the 
diagnosis of the genus; 2) the presence of avicular uncini in Petta should be also confi rmed in small 
specimens; 3) avicular uncini are not exclusive of Petta but are also present in Icelandic specimens 
of C. hyperborea as demonstrated here for young specimens of the latter. Nogueira et al. (2019) also 
pointed out that SEM examination is needed to truly assess the uncini features, by comparing SEM 
micrographs of Petta alissoni Nogueira et al., 2019 with those obtained with light microscope (cf. 
Nogueira et al., 2019: fi g. 11d vs fi g. 12f–g). Thus, images obtained with the latter show similar uncini 
to those described and illustrated by Holthe (1986: fi g. 7f) as having a “rostrum surmounted by a large 
tooth”, but the use of SEM demonstrated that this is a wrong interpretation of the actual uncini shape. 
Unfortunately, specimens of Petta pusilla Malmgren, 1866, the type species of the genus, were not 
found among the BIOICE material in order to test this hypothesis and therefore future work is needed 
to address this.

Dorsal chaetae versus ventral uncini (dc/vu)
Again, following Hutchings & Peart (2002), some generic characters seem to overlap in Pectinariidae, 
and therefore it seems advisable to fi nd additional diagnostic elements. In fact, these authors propose 
to include the number of uniramous vs biramous segments, i.e., the number of chaetigers with dorsal 
chaetae (dc) vs those with ventral uncini (vu), suggesting the following values for each genus: Amphictene 
(17/13), Cistenides (17/13), Lagis (16/12), Pectinaria (17/13) and Petta (18/14), although they recognize 
that the validity of this character needs further testing because some species have reduced posterior 
notopodia that may easily be overlooked. The study of BIOICE specimens of Cistenides confi rms the 
actual number of chaetigers with thoracic notochaetae (17), but we also suggest to modify the number 
of neuropodial uncinigerous tori from 12 to 13 (see below).

Other taxonomical characters
Hutchings & Peart (2002) include the character “notochaetal ornamentation” among those most relevant 
for Pectinariidae genera; in the case of Cistenides, this feature was not described. Our examination of 
C. granulata and C. hyperborea reveals that the distal half of the notochaetae is clearly serrated and 
this should be added to the genus diagnosis. The same authors also stated that the actual size of the 
opercular paleae may not be diagnostic because they may be worn by digging and can presumably be 
replaced during life. From our examination of BIOICE specimens we think that, even considering that 
the distal end may be worn, other characters remain unchanged during development, including length, 
width or shape of distal end of paleae. In fact, the paleal general shape is proposed here as a reliable cue 
to recognize potential different species of C. hyperborea.
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Delimitation of genera
Following Hutchings & Peart (2002), the characters traditionally used to separate the pectinariid genera 
are: 1) the degree of fusion of the cephalic veil to the operculum; 2) the marginal ornamentation of the 
cephalic veil and the operculum; 3) the number of uncinigerous segments; 4) the number of vertical 
rows of teeth on the uncini, and 5) the degree of separation of the scaphe from the abdomen. As we noted 
above, Hutchings & Peart (2002) also included details of the notochaetae for the genera represented in 
Australian waters.

Hutchings & Peart (2002) diagnozed the genus Cistenides as having 13 uncinigers and proposed to transfer 
several species to Pectinaria because of having two rows of teeth in uncini instead of one. Following 
Gil (2011), the genus Cistenides as erected by Malmgren (1866) was originally diagnosed as having 12 
uncinigers; this diagnosis was followed by many authors such as Fauvel (1927) and Annenkova (1929) 
and is also followed here. Gil (2011) revised the descriptions of the species attributed by Hutchings & 
Peart (2002) to this genus (some described as having 13 uncinigers while others with 12), and considered 
that the genus should be referred as presenting 12–13 uncinigers; however, Gil (2011) also provided a 
key for pectinariid genera where Cistenides is characterized as having 12 uncinigers and Pectinaria 13 
because this condition was found in specimens of both European species of this genus (both present in 
BIOICE material), one of them being C. granulata, the type species of the genus.

Gil (2011) agrees with Hutchings & Peart (2002) in considering the number of rows of teeth in the uncini 
as a relevant diagnostic character at the genus level and thus uncini of Cistenides would have large teeth 
arranged in 1–2 rows. In this context, we suggest that this character only corresponds to large specimens 
and until the ontogeny of all species of Pectinariidae is known, the shape of the uncini should be used 
with caution when separating genera and species.

It is likely that an in-depth revision of the family in the NE Atlantic, including a molecular approach, 
may reveal a higher diversity. For instance, Jolly et al. (2005) observed different patterns of genetic 
structure in different populations for L. koreni along Brittany and the English Channel; they found a 
“surprisingly deep phylogeographic break” which was associated with a biogeographic boundary along 
the western coast of Brittany and suggested the occurrence of potential cryptic or sibling species. In 
the same vein, Nygren et al. (2018) demonstrated the presence of more than 25 species of the genus 
Terebellides Sars, 1835 (Trichobranchidae) along the NE Atlantic coast.
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