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Abstract

This study presents the species of Sipuncula collected in the Svalbard area
(74-81°N and 10-35°E) in the summer seasons from 1996 until 2005 at depths
ranging from 40 to 2553 m. The faunistic analysis of the material (1056
specimens from 251 stations) resulted in a total of six species and one subspe-
cies, belonging to two families (Golfingiidae and Phascolionidae). One species,
Golfingia vulgaris, has not been reported previously from Svalbard waters, and
increases the total number of Sipuncula taxa known from Svalbard to nine.
Three species dominated the collected material: G. vulgaris (53.5% of all
specimens found), G. margaritacea (19.3%) and Nephasoma diaphanes diaphanes
(15.5%). The study shows that compared with other northern regions, Sval-
bard hosts a relatively rich sipunculan fauna, which is most similar in species
composition to the sipunculan fauna found in Asian Arctic waters. An easy-to-
use identification key to Svalbard Sipuncula species is given to aid field

researchers in the identification of this often overlooked taxon.

Sipuncula is a phylum of exclusively marine worms.
According to recent revisions, it consists of two classes, six
families, 17 genera and about 150 species and subspecies
(Cutler 1994). Sipunculans inhibit most marine habitats
from intertidal zones to abyssal depths (Cutler 1994).
Sipuncula are predominantly tropical and subtropical
worms (75% of the species). Boreal species account for
19% of the species, and 3% are bipolar and cosmopolitan
species. Another 3% occur in Arctic, Antarctic and tem-
perate—cold waters (Murina 1975). Sipuncula are mostly
deposit feeders living in various substrata, mainly con-
taining mud, silt and sand. Some species may seek a
protective shelter in molluscan shells, polychaete tubes
and foraminiferan tests (Murina 1984).

Sipuncula are very often neglected in ecological stud-
ies, although they may play a considerable role in the
bioerosion of coral reefs and soft rocks (Cutler 1968;
Stearley & Ekdale 1989), as food for fish, gastropods and
occasionally people (Kohn 1975), and probably as biotur-
bators (Murina 1984; Romero-Wetzel 1987). In Arctic
fjords Sipuncula may play an important role in mac-
robenthic communities and are among the dominant
taxa (e.g. Westawski et al. 1988; Wtodarska-Kowalczuk &
Pearson 2004; Wtodarska-Kowalczuk et al. 2004), but

Polar Research 26 (2007) 37-47 © 2007 The Authors

usually they are identified only to the phylum level.
Even though a number of publications on Sipuncula
from Arctic areas have been published (Théel 1905;
Wesenberg-Lund 1930, 1933, 1934, 1938, 1955; Murina
1977), almost all information on Sipuncula in Svalbard
comes from studies conducted at the beginning of the last
century (Théel 1905; Fischer 1895, 1914, 1922, 1929).
Some remarks on Sipuncula are made in Gulliksen et al.
(1999), although their work should be treated with cau-
tion as their information on Svalbard species, including
Sipuncula, is mostly based on the early published sources,
which may be of questionable quality. Further informa-
tion on sipunculans (mainly concerning species found in
Asian Arctic Shelf seas and the Barents Sea) has been
published by Murina (1977).

The main aim of this article is to present a synopsis of
the composition and distribution of the Sipuncula in
the waters of the Svalbard archipelago based on our
own samples and published data. Species composition of
Sipuncula found in the Svalbard area is compared with
their distribution in the North Atlantic, Arctic seas and
the waters around Antarctica. An identification key of
Svalbard Sipuncula species is given to aid field research-
ers in the identification of this often overlooked taxon.
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Material and methods

The Svalbard archipelago is located between 74 and 81°N
and between 10 and 35°E. It is influenced mainly by two
water masses, the warm West Spitsbergen Current (tem-
perature above 2°C and salinity of 35 PSU (practical salin-
ity unit)) and the cold East Spitsbergen Current (from
—1.5°C to 1°C, 34-35 PSU) (Loeng 1991; Beszczynska-
Moller et al. 1997). The West Spitsbergen Current is the
northernmost extension of the Norwegian Atlantic Cur-
rent and keeps the area free of ice throughout most of the
year. The East Spitsbergen Current carries Arctic Water
between Spitsbergen and Franz Josef Land, and then
southward along the eastern coast of Spitsbergen (Loeng
1991). The Svalbard coast is subjected to ice scour from
drifting ice in the summer months, whereas fast ice forms
in the inner fjords in winter (Westawski et al. 1988;
Svendsen et al. 2002).

Material was collected during cruises with the RV Oce-
ania (1996 to 2005) and RV Polarstern (ARK XVI and ARK
XIX expeditions, deep-sea samples). Samples were mostly
taken in the fjords of Kongsfjorden and Hornsund but
were also taken in Van Mijenfjorden and Adventfjorden.
Additional samples were taken in Magdalenefjorden,
Storfjorden, Erik Eriksenstretet and near Kong Karls Land
(material provided by Akvaplan-niva, Polar Environmen-
tal Center, N-9296, Tromse, Norway) (Fig. 1; Table 1).

A total of 251 stations were sampled, 450 samples were
taken (Fig. 1) and 1056 specimens were identified. Most
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(378 of 450) samples were taken with a van Veen grab
(0.1-m? catch area), the remainder were taken with
either dredges (74 samples) or box corers (14 samples).
Material was washed on a 0.5-mm sieve and fixed in a
4% butfered formaldehyde and sea water solution. All
organisms were later sorted and Sipuncula specimens
were picked. The taxonomic nomenclature is adopted
from Cutler (1994). The material is deposited at the Insti-
tute of Oceanology, Polish Academy of Science, in Sopot,
Poland.

Cluster analysis (using group-average linking) was
performed on the presence/absence data. To perform
the cluster analysis, 23 species were included in total,
of which nine were reported from Antarctica only. The
detailed matrix with information on species occurrence in
different polar areas is presented in Fig. 2. The similarities
between samples were calculated using the Bray-Curtis
index. Multivariate analyses were performed with the use
of the PRIMER package version 6 (Clarke & Warwick
2001).

Results

Sipuncula specimens were not very numerous and were
found only at 115 of the 251 (45.8%) stations. At some
stations Sipuncula species represented a significant part of
the benthos samples and were among the dominant
species. Especially rich were samples collected at the deep

Figure 1 Location of sampling sites in the
waters off Svalbard.
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Table 1 Basic information about cruises and sampling details.

The sipunculan fauna of Svalbard

Number of ~ Numberof % of stations where
Cruise information (no. of cruises) Area Sampling year Sampling gear  stations samples Sipuncula were found
RV Oceania (10) Kongsfjorden 1996-2005 van Veen 70 155 52.4
1996; 1997, 1999  dredge 63 63 27.7
Hornsund 2002; 2003; 2005  van Veen 68 102 22.7
2003 dredge "1 11 571
Van Mijenfjorden 2000; 2001 van Veen 10 44 70
Adventfjorden 2004 van Veen 6 20 66.6
RV Polarstern (2) ARK XVI & ARK XIX Hausgarten 2000; 2003 Box corer 14 14 57.1
Akvaplan-niva (1) Storfjorden 1996 van Veen 3 15 100
Kong Karls Land 1 5 100
Magdalenefjorden 3 15 333
Erik Eriksenstretet 2 10 66.6
Total (13) 251 450 45.8
area (Golfingia vulgaris and Nephasoma diaphanes corruga-
tum). In the collected material three species dominated
20 among the Sipuncula fauna found in this study: G. vul-
garis (53.5% of all specimens found), G. margaritacea
z (19.3%) and N. diaphanes diaphanes (15.5 %). G. elongata
% 60 was the rarest species, occurring at only seven stations
_g (nine specimens—Iess than 1% of all specimens found).
3 For each species found in our material some remarks
é 8 on their distribution and biotope are provided. Table 4
“ ’/T contains the information on the depth distribution in the
100 World Ocean, the North Atlantic, the Arctic and Svalbard
\é&@ \é[é\&o QYS(}\; o Aéoq,@ @@éz’ ,,Z,O%% K /§b K ’§b
N ) L 9 ’Z’@Q S A &
<

Figure 2 Dendrogram showing the faunistic resemblances in the compo-
sition of the sipunculan fauna of various northern polar and subpolar
regions: Faroe Isles (Murina & Serensen 2004); Iceland (Wesenberg-Lund
1937b); East Greenland (Wesenberg-Lund 1937a); Norwegian Sea (Murina
1977); Barents Sea (Sirenko 2001); Asian Arctic Shelf seas (Sirenko 2001);
Antarctica (Saiz-Salinas 1995; Saiz-Salinas & Pagola-Carte 1999); and
Svalbard (this study).

sea sites, at Hausgarten, (a maximum of 404 specimens
per 1 m* were found) and in Kongsfjorden (a maximum
of 840 and 520 specimens per 1 m? were found at the two
sites sampled). Nevertheless, at most of the stations we
found only a few specimens or a single specimen. Table 2
shows the distribution, type of substrata on which partic-
ular species were found and abundances of Sipuncula
species in Svalbard waters.

Seven species have been reported from the Svalbard
archipelago in the past (Table 3). We have recognized
seven taxa: six species and one subspecies, belonging to
two families (Golfingiidae and Phascolionidae), of which
two have not been reported previously from the Svalbard
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waters (this study).

Golfingia margaritacea margaritacea (Sars, 1851)

This cold water and cosmopolitan species is widely dis-
tributed. Many reports are from cold and temperate
(boreal) regions, especially in the shelf and bathyal zone.
It has rarely been found in the tropical and subtropical
zone. It occurs in the Atlantic, Arctic and Antarctic oceans
(from 80°N to 78°S) as well as in the Pacific ocean (above
30°N and 30°S), but it is unknown in the Indian
Ocean. It inhabits mud and sand/gravel bottoms, and red
clay in the abyssal (Gibbs 2001).

Golfingia vulgaris vulgaris (De Blainville, 1827)

This cold water and cosmopolitan species is encountered
extensively in the World Ocean, particularly in the north-
eastern Atlantic, including the waters off Greenland,
Scandinavia and the British Isles, as well as in the Medi-
terranean and Red seas. Its absence from the western
Atlantic Ocean is noteworthy. This species occurs rarely
in the Arctic zone: there are some reports from the Bar-
ents, East Siberian and Chukotsk seas. It usually inhabits
silt, mud, different types of sand and clay in deep waters
(Saiz-Salinas & Villafranca Urchegui 1990).
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Table 2 Distribution of Sipuncula in Svalbard waters (nhumber of specimens found in each area) and the substrate types in which specimens were found.

K H VM A EE S M KK HG Total

Golfingia margaritacea 1 182 10 1 204
mud
G. vulgaris
mud, sandy mud, bioturbated 382 161 1 5 2 2 2 10 565
mud, clay/mud (30-40% clay)
G. elongata

5 5 10
mud and sandy mud
N o )

.ephasoma lilieborgi 55 55

silty/sandy clay
N. diaphanes diaphanes 43 3 1 2 2 113 164
sandy mud, clay, mud
N. diaphanes corrugatum

3 2 >
sandy mud, mud
Phascolion strombus 21 3 2 7 53

sand, muds, sandy silt

K, Kongsfjorden; H, Hornsund; VM, Van Mijenfjorden; A, Adventfjorden; EE, Erik Eriksenstretet; S, Storfjorden; M, Magdalenefjorden; KK, Kong Karls Land; HG, Hausgarten.

Table 3 Sipunculan species reported from the Svalbard archipelago by various sources.

Gulliksen
Species Fischer 1895 Théel 1905 Fischer 1914  Fischer 1922  Fischer 1929 Murina 1977  etal. 1999  This study
Golfingia margaritacea X X X X X X X
G. vulgaris X
G. elongata X X
Nephasoma diaphanes diaphanes X X X X
N. diaphanes corrugatum X
N. lillieborgi X X X X
N. eremita X X X X X
N. abyssorum X X X X
Phascolion strombus X X X X X X X

Table 4 Depth range (m) of Sipuncula taxa found in the World Ocean (Murina 1977; Cutler 1994; Murina, unpubl. data), North Atlantic from 60°N to 40°N
(Cutler 1994; Murina 1977; Murina, unpubl. data), North Atlantic >60°N (Murina 1977; Murina, unpubl. data) and in Svalbard waters (this study).

North Atlantic North Atlantic
World Ocean 60°—40°N >60°N Svalbard

Taxon min. Max. min. max. min. max. min. max.
Golfingia margaritacea 0 5300 72 4600 8 3230 67 290
G. vulgaris 5 2000 37 248 15 1480 64 374
G. elongata 10 590 0 73 ? ? 79 162
Nephasoma diaphanes diaphanes 0 5300 10 4800° 446 2701 40 2553
N. diaphanes corrugatum 80 5900

N. lillieborgi 65 2734 40 2200 1912 2553
N. eremita 0 3867 73 515 — —
N. abyssorum 95 5300 95 973 — —
Phascolion strombus 1 4030 9 2090 15 1890 79 390

°In the Iberian trench.
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Golfingia elongata (Keferstein, 1862)

This tropical and boreal species is cosmopolitan in the
Northern Hemisphere, in the north-western Atlantic
(from Newfoundland to Bermuda and Cuba) and north-
eastern Atlantic (from Spitsbergen to the Iberian Penin-
sula and in the Mediterranean Sea) and in the Pacific
Ocean (eastern and southern China and Vietnam). It is
rare in the Arctic zone: Greenland, Spitsbergen and Ice-
land (Cutler 1994). It prefers the upper sublittoral (Saiz-
Salinas & Villafranca Urchegui 1990). It often inhabits
hard ground, gravel, sand, shelf rock; less often it inhabits
silt, clay and mud (Cutler 1994; Saiz-Salinas & Villafranca
Urchegui 1990).

Nephasoma diaphanes diaphanes (Gerould, 1913)

This is a cosmopolitan species with widely ranging verti-
cal distribution. It is the most common sipunculan in
deep-sea communities (Cutler & Cutler 1987a). In Arctic
waters it was reported from Spitsbergen, Novaya Zemlya
and the Barents Sea. This species inhabits silt, sand and
mud, and is often found in foraminiferal tests, small poly-
chaete tubes and mollusc shells (Cutler 1994). In this
study it was usually found in the shelter of foraminiferal
tests.

Cutler & Cutler (1986) regarded N. minutum (Kefer-
stein 1862) as a hermaphrodite species confined to the
north-eastern Atlantic. In contrast, N. diaphanes, which
is morphologically and anatomically similar to N. minu-
tum, is dioecious and cosmopolitan (Cutler & Cutler
1986). Murina & Sgrensen (2004) considered N.
diaphanes as a junior synonym of N. minutum and
agreed with Gibbs” (1975) opinion: “The morphologi-
cally similar specimens now regarded as a single species
have two distinct forms, a dioecious form found chiefly
in deep water, and a hermaphroditic form found on the
shore and in shallow water around Europe and Scandi-
navia”. Accordingly, the name N. diaphanes is used in
this paper.

Nephasoma diaphanes corrugatum
Cutler and Cutler, 1986

This subspecies is widely distributed in the Atlantic
and Pacific oceans, as well as in the Mediterranean
and Red seas.

Nephasoma lilljeborgi (Danielssen and Koren, 1880)

This species is of Arctic/boreal origin. According to Cutler
& Cutler (1987a) it is only known to inhabit the northern
deep-sea basins in the far north-eastern Atlantic Ocean

Polar Research 26 (2007) 37-47 © 2007 The Authors

The sipunculan fauna of Svalbard

between 70° and 80°N, and might therefore be endemic
to these regions (Cutler 1994). It was reported from Spits-
bergen, Greenland, Baffin Bay, the Norwegian coast, the
western part of Sweden, the eastern part of Iceland and
the Russian seas (the Kara, Laptiv, East Siberian and
Chukchi seas). It inhabits muds, clay and sandy mud.

Nephasoma diaphanes often occurred with N. /illjeborgi in
the same samples, although N. diaphanes is a more eury-
bathic species that was found at a wider range of depths
(40-2553 m).

Phascolion strombus strombus (Montagu, 1804)

This is a cosmopolitan but mainly cold water species that
is widely encountered in all oceans (rare findings in the
Indian Sea). It is common in Russian arctic seas. It prefers
the littoral and sublittoral, penetrates in bathyal and is
rare in abyssal zones. Usually it inhabits sand, mud and
silt, and is often found in mollusc shells and polychaete
tubes (Hylleberg 1970). In this study it was found some-
times in Gastropoda shells and Polychaeta tubes.

Discussion

The results of this study show that the Svalbard area hosts
a relatively rich (for the High Arctic region) sipunculan
fauna. We increased the total number of sipunculan taxa
now known from the Svalbard area from seven to nine.
Cluster analysis of Sipuncula assemblages from different
regions showed that the Sipuncula species composition of
the Svalbard region is most similar to the one from the
Asian Arctic seas. The sipunculan fauna includes mem-
bers of the same taxa in both areas except for G. elongata,
which has not been reported from the Asian Arctic seas
(Sirenko 2001). The Barents Sea (Sirenko 2001) clusters
(although not very well) with the other North Atlantic
areas except for the Faroe Islands. A relatively low
number of sipunculan taxa (six) was reported from
East Greenland (Wesenberg-Lund 1937a) and Iceland
(Wesenberg-Lund 1937b). The Arctic regions are well
separated from the Antarctic, where twice as many spe-
cies of Sipuncula are found (Saiz-Salinas 1995; Saiz-
Salinas & Pagola-Carte 1999; Cutler et al. 2001) (Fig. 2).
In general, there is an increase in species richness from
high to lower latitudes. This trend has been shown for
many groups of marine organisms, both benthic and
planktonic (Stevens 1989; Angel 1996; Ormond et al.
1997). Even though the paradigm of the latitudinal distri-
bution of species richness is still subject to discussion
(Gray 2001), Sipuncula seem to follow this rule. The
phylum is undoubtedly centred in warmer waters, where
the great majority (75%) of species is found. The highest
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species diversity is found in the Indo-West Pacific and
particularly in the Indo-Malayan archipelago. These
regions are thus regarded as the main centre of origin
and development of Sipuncula (Murina 1975). In the
Atlantic Ocean the number of Sipuncula species
decreases towards higher latitudes, although the decrease
towards the south is not as strong as towards the north. In
the North Atlantic the diversity of Sipuncula is highest off
Ireland (21 species) and in the North Sea (17 species). It
decreases with latitude to Svalbard (eight species) and the
Asian Arctic seas (seven species). Even though more
species are reported from the Antarctic area (16) (Saiz-
Salinas 1995; Saiz-Salinas & Pagola-Carte 1999; Cutler
et al. 2001), there is a progressive loss of genera and
species along a polar gradient from locations above the
Antarctic Convergence to the high latitudinal Antarctic
regions (Saiz-Salinas 1995). The effects of extreme cold
temperatures appear to be the main structuring factor,
although other, as yet unknown, factors may be of
importance in determining this biodiversity gradient
(Saiz-Salinas & Pagola-Carte 1999).

The higher number of Sipuncula species in the South-
ern Ocean than in the Arctic may be caused by the greater
age of the former region. Antarctica has been isolated for
about 40 million years (Dunton 1992), whereas the Arc-
tic Ocean has existed for only 2-3 million years (Dayton
et al. 1994). The fact that the Southern Ocean covers a
larger area may contribute to its greater species richness.
Bouchet & Waren (1979) supposed that in addition to the
effects of age and isolation, the homogeneity and absence
of geographic isolating barriers within the Arctic abyssal
area could result in low species richness. The Arctic
Ocean fauna, located between two major oceans, is
young and of mixed origins. Repeated Pleistocene glacia-
tions were lethal to inhabitants of the Arctic Ocean and
are the reason for the youth of the fauna and its low
diversity (Dunton 1992). The harshness and relative
homogeneity of habitats in the Arctic are also common
explanations (Clarke & Crame 1997).

Sipunculans inhabit all of the seas of the world and are
found at all latitudes. The zoogeographical range of many
species is difficult to define because of their tolerance of a
broad range of temperatures and depths. Moreover,
many have planktonic larvae that play a very important
role in determining their wide geographical distribution
(Scheltema & Hall 1975; Scheltema & Rice 1990). Tele-
planic larvae of Sipunculans are abundant across entire
ocean basins (Scheltema 1975; Scheltema & Rice 1990).
Ranges appear to be determined by water temperature,
bottom topography and water currents (Cutler & Cutler
1987b). The sipunculan fauna on most oceanic islands
appears to include mostly species with wide geographical
distributions, and very few endemic species are known
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(Scheltema & Hall 1975). However, the potential larval
dispersal may be quite different from the realized larval
dispersal: many marine species with teleplanic larvae
may have more limited ranges than are hypothesized on
the basis of their potential for larval dispersal. Further-
more, either potential or realized larval dispersal does not
necessarily confer genetic homogeneity across a species
with a large range (Staton & Rice 1999). There is evi-
dence for cryptic speciation in Apionsoma misakianum
(Staton & Rice 1999), and species delimitation may not
be as clear as previously thought, especially for disjunct
“populations” (Maxmen etal. 2003). However, it is
unusual to find two morphologically cryptic species that
are not sister species (Schulze et al. 2007). All polyphyl-
etic species examined by Schulze et al. (2007) were geo-
graphically widespread and inhabit hard substrates—
mostly coral rubble—in shallow waters, and belong to
genera that do not occur in polar areas.

No endemism is shown by either Antarctic or Arctic
Sipuncula species (except for N. /illjeborgi, which might be
endemic to cold deep waters). Many of the most abun-
dant species in both areas (G. margaritacea, N. diaphanes
and P. strombus) are cosmopolitan (Saiz-Salinas & Pagola-
Carte 1999). The most numerous biogeographical group
of Sipuncula species found off Svalbard are widespread in
the Atlantic Ocean, occurring at a range of depths and in
a wide variety of substrata. G. margaritacea and P. strombus
have a very wide distribution in the Atlantic Ocean, but
live at greater depths at lower latitudes (Cutler 1994). In
Svalbard waters they were found only below 400 m. One
species (G. elongata) is a tropical/boreal one, but in Sval-
bard waters it seems to occur rarely.

The genus Nephasoma is especially richly represented in
cold bathyal and abyssal waters of the northern Atlantic
and Pacific (Cutler 1994). N. abyssorum has repeatedly
been reported from Svalbard (Fischer 1895, 1922, 1929)
but was not found in this study. It is a common bathyal
and abyssal species in the north-eastern Atlantic and the
Arctic Ocean. It is very likely that it is still present in the
Svalbard area but has been missed in our survey because
of the scarcity of deep-sea samples. The same conclusion
applies to N. eremita. This bipolar species has previously
been reported from Svalbard (Théel 1905; Fischer 1922,
1929; Gulliksen et al. 1999) but did not occur in our
samples (Table 3).

It is very likely that the poor knowledge regarding the
Sipuncula may lead to erroneous statements regarding
the occurrence of sipunculans in Arctic regions. That was
probably the reason that G. vulgaris has not been reported
from Svalbard, although it is a widely distributed species
in Greenland, Scandinavia (Théel 1905; Wesenberg-Lund
1925, 1937a; Cutler 1994) and in many Arctic seas
(Sirenko 2001).

Polar Research 26 (2007) 37—-47 © 2007 The Authors
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Appendix. Simplified identification key to families, genera and species of Sipuncula from the Arctic

region (Svalbard species are indicated in boldface).

Key to families of class Sipunculidea:

1. Longitudinal muscles of body wall gathered into either separate or anastomosing bands (20-24)
— Longitudinal muscles of body wall in uniform continuous layer

2. Asingle nephridium present

— Two nephridia present

Key to Golfingiidae:

1. Four introvert retractor muscles present

— Two introvert retractor muscles present

Key to Golfingia species

1. Introvert hooks in rings

— Introvert hooks scattered, if present

2. Hooks present and scattered; central part of the trunk smooth, often transparent, both trunk ends
dark and heavy papillated

— Hooks on introvert absent; small papillae present on the trunk

Key to Nephasoma species

1. Hooks absent

— Hooks scattered

— Hooks arranged in rings or otherwise

2. Scattered small hooks; body transparent to translucent, usually <10 mm long

— Scattered small triangular hooks; body opaque, up to 40 mm long. From bathyal depths

3. Body skin smoothly glossy and transparent; introvert with a few short tentacular lobes

— Body skin translucent to opaque, with irregular longitudinal epidermal ridges on the introvert base
and the anterior part of the trunk

4. Large hooks (>50 um) in a spiral arrangement, like a barber’s pole

Key to Phascolionidae:

1. Epidermal holdfast papillae present

2. Epidermal holdfast papillae absent

Key to Phascolion species:

1. Ventral retractor much thinner then dorsal; holdfast papillae V-shaped with dark, hardened border
2. Ventral and dorsal retractors have equal width; large holdfast papillae without hardened borders
Key to Onchnesoma species:

1. Trunk covered with prominent backward directed protrusions; eight tentacles

2. Trunk flat without spherical protrusions or scales; tentacles absent

Sipunculus norvegicus
2

Phascolionidae
Golfingiidae

Golfingia
Nephasoma

Golfingia elongata
2
Golfingia vulgaris (Fig. 3)

Golfingia margaritacea (Fig. 4)

Nephasoma eremita (Fig. 5)

2

4

3

Nephasoma lilljeborgi (Fig. 6)
Nephasoma diaphanes diaphanes (Fig. 7)
Nephasoma diaphanes corrugatum

Nephasoma abyssorum

Phascolion
Onchnesoma

P. strombus (Fig. 8)
P. turberculosum

0. squamatum
O. steenstrupii
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Figure 3 Scanning electron micrographs of the small hooks of Golfingia Figure 4 The interior organs of Golfingia margaritacea showing four
vulgaris. (Scanning electron microscope pictures were taken at the introvert retractor muscles.
Zoological Museum of the University of Copenhagen.)

10 mm

Figure 6 Nephasoma lilljeborgi. Figure 5 Golfingia eremita.
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100 um

—
1 mm

Figure 7 Nephasoma diaphanes diaphanes in foraminiferal tests. Figure 8 Phascolion strombus. Scanning electron micrographs of the
holdfast papillae of P. strombus.
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