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Abstract :  
 
Håkon Mosby mud volcano (HMMV) is one of the most active and most studied seep sites in European waters. 
Many authors have described its thermal activity, dynamic of mud flows, and geochemical and microbial 
processes. It is characterised by a concentric zonation of successive biogenic habitats related to an activity and 
geochemical gradient from its centre to its periphery. Around the central area covered by mud flows, white and 
grey microbial mats occur among areas of bare sediment, whereas siboglinid tubeworm fields of Sclerolinum 
contortum and/or Oligobrachia haakonmosbiensis colonise the peripheral areas. The meiofaunal community is 
known to be structured among habitats, but the macrofauna has rarely been investigated and has never been 
sampled in situ. As part of the European project HERMES, using the ROVs Victor 6000 and Quest 4000, we 
sampled quantitatively the different habitats of the volcano for macrofauna sensus lato, retained on a 250- or 500-
μm sieve. We also sampled a newly discovered pockmark on Storegga slide (cne 5.6) and two pockmarks (G11, 
G12) in the Nyegga area. Macrofauna was identified and counted from phylum to family level. Our results on 
HMMV showed a gradient of increasing density and diversity from the volcano centre (1–3 taxa; 260 ind·m−2) to 
the peripheral siboglinid fields (8–14 taxa, 93,000 ind·m−2), with an intermediate situation for microbial mats. For 
macrofauna ≥500 μm, non-siboglinid polychaetes dominated the communities of the central mud volcano area, 
white mats and S. contortum fields (83, 89 and 37% of the total, respectively), whereas gastropods dominated 
grey mats and O. haakonmosbiensis fields (89 and 44% of the total, respectively). Polychaete families followed 
the same pattern of diversity according to habitats within HMMV. Of 23 polychaete families identified, only one 
occurred in the centre, and three in the microbial mats. Capitellidae and Dorvilleidae (typical of organically and 
sulphide-enriched areas) occurred at remarkably high densities in white microbial mats and in 
O. haakonmosbiensis fields. The S. contortum fields were the most diverse habitat with 12 polychaete families. 
The 250-μm fraction showed similar taxa dominating the habitats, but taking meiofauna into account, nematodes 
became the major taxon in white mats and in S. contortum fields, where they were particularly large in size, 
whereas copepods dominated in other habitats. Meiofauna and macrofauna did not show the same patterns of 
density according to habitats. Using principal components analysis the habitats at HMMV were clearly distinct, 
and clustered according to dominant species of siboglinids and type of microbial mats. Pockmarks at Nyegga 
showed a similar concentric pattern of habitats around fluid sources as on the volcano, which seemed similarly to 
influence macrofauna composition, but at a much smaller scale. Total taxa and polychaete diversity are high in 
the S. contortum fields in these pockmarks as well. Regional-scale comparisons including HMMV and Storegga 
suggested a higher influence of habitat-type than seep-site on the community structure.  

Keywords : Cold-seep ; community structure ; macrofauna ; Norwegian margin ; Polychaeta 
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2. Study area 
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3. Materials and methods 
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4.2. Oxygen, sulphate and sulfide concentrations in sediment 
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4.3. Methane concentrations in water 
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5. Discussion 
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Table 8. Summary table of results obtained on macrofauna community structure for ‡500- and ‡250-lm fractions.

habitat

Håkon Mosby mud volcano Nyegga (G11) Storegga (cne 5.6)

centre

grey

microbial

mats

white

microbial

mats

adjacent

sediment

Siboglinidae patch

– Oligobrachia

haakonmosbiensis

Siboglinidae patch

dominated by

Sclerolinum

contortum

Siboglinidae patch

– Sclerolinum cf.

contortum

Pingo –

Sclerolinu cf.

contortum

Siboglinidae patch

– Sclerolinu cf.

contortum

fauna ‡500 lm

macrofaunal taxa

– dominant

Polychaeta Gastropoda Polychaeta Gastropoda and

Tanaidacea

Polychaeta and

Amphipoda

Polychaeta and

Tanaidacea

Gastropoda

and

Tanaidacea

Polychaeta and

Bivalvia

macrofaunal

taxa density

148 (170) 1000 1352 (1576) 67,741 (25,537) 6389 (2671) 5695 (2239) 42,694 11,944 (7700)

taxonomic richness 1–2 3 1–2 7–10 6–12 5–6 8 7–8

polychaete family

– dominant

Capitellidae Undetermined Capitellidae Dorvilleidae and

Capitellidae

Amphinomidae

and Questidae

Lumbrineridae and

Amphinomidae

Capitellidae

and

Dorvilleidae

Lumbrineridae

and Questidae

family richness 1 1 3 4 11 10 6 16

meiofaunal taxa

– dominant

Copepoda Nematoda Nematoda and

Copepoda

Copepoda Nematoda Nematoda and

Copepoda

Nematoda

meiofaunal taxa

– density

93 (64) 778 74 (32) 1796 (263) 1028 (904) 56 (79) 0 722 (157)

total density 241 (170) 1778 1426 (1562) 69,537 (25,601) 7417 (3575) 5750 (2318) 42,694 12,667 (7542)

% of macrofaunal

taxa

62 56 95 97 86 99 100 94

% of meiofaunal

taxa

38 44 5 3 14 1 0 6

total taxonomic

richness

1–3 5 2–3 9–11 7–14 6–7 8 8–10

fauna ‡250 lm

macrofaunal taxa

– dominant

Polychaeta Gastropoda Polychaeta Polychaeta and

Tanaidacea

Gastropoda and

Tanaidacea

Bivalvia and

Polychaeta

Polychaeta

and Isopoda

Polychaeta an

Bivalvia

macrofaunal taxa

density

259 (179) 2222 3783 (563) 4992 (2854) 92,955 (21,617) 14,513 (5453) 9275 4475

taxonomic richness 1–3 4 2–4 5–6 8–10 10–14 14 9

meiofaunal taxa

– dominant

Copepoda Copepoda Nematoda Copepoda Copepoda Nematoda Nematoda Nematoda

meiofaunal taxa

– density

5593 (8149) 18,444 4075 (1857) 7867 (10 544) 15,204 (8105) 11,617 (6259) 1875 4150

total density 5852 (8265) 20,667 7858 (2201) 12,858 (12,747) 108,148 (29,059) 26,129 (11,218) 11,150 8625

% of macrofaunal

taxa density

4 11 48 39 86 56 84 52

total taxonomic

richness

2–5 8 4–6 7–8 10–12 11–17 16 11
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