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Abstract
Polychaetes are a dominant and functionally diverse infaunal group of marine soft-bottom ecosystems. Yet their diversity 
in the Weddell Sea remains poorly known. We investigated the composition of polychaete communities (taxonomic and 
functional identity) in two key regions: Antarctic Peninsula and Filchner Trough region. Sediment cores collected during 
three RV Polarstern expeditions (PS81, 96, 118), revealed 1,605 polychaete individuals from 34 families. We assigned 
them into 14 functional groups, based on their feeding, motility and movement type. Polychaete abundances were highest in 
the northwestern Weddell Sea and lowest at the deeper Filchner Trough sites. Across all sites, Paraonidae and Cirratulidae 
were the dominant families, while motile burrowing subsurface deposit feeders prevailed functionally. Cluster analyses dis-
tinguished six taxonomic and five functional community types, indicating heterogeneous community structures. Regional 
patterns were evident with Hesionidae, Opheliidae and Maldanidae more abundant around the Antarctic Peninsula, while 
Syllidae, Glyceridae and Lumbrineridae in the Filchner Trough region, underlining different ecological roles under different 
environmental conditions. Our results highlight the spatial variation of polychaete communities and emphasize the need to 
integrate taxonomic and functional perspectives to comprehensively assess the different facets of biodiversity and to support 
conservation efforts for vulnerable Weddell Sea ecosystems.
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Introduction

The remarkable biodiversity on the seafloor of the Southern 
Ocean (SO) is shaped by distinctive and extreme environmen-
tal conditions across different spatial scales, such as constant 
low bottom temperatures and stable salinities, combined with 
strong seasonal variability in light, primary production and 
food input to the seafloor on the other hand (Cook et al. 2005; 
Arrigo et al. 1998). Sea-ice cover and its variability regulate 
primary production and particle flux from the upper water col-
umn to the seafloor, thereby affecting benthic communities and 
ecosystem functions (Arrigo et al. 2015; Ingles et al. 2012; 
Glover et al. 2008). Thus, benthic organisms developed dif-
ferent strategies, such as feeding types, in response to regional 
heterogeneity and seasonal changes, and benthic communi-
ties display spatially and temporally patchy distribution pat-
terns (Gerdes et al. 1992; Arntz et al. 1994; Gutt 2000; Barnes 
and Conlan 2007). This unique Antarctic benthic diversity is 
under increasing pressure from the effects of climate change, 
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particularly in the extended Weddell Sea (WS), including the 
Antarctic Peninsula (AP) (Brasier et al. 2021; Griffiths et al. 
2024). Understanding benthic community composition and 
distribution patterns in such climate-sensitive regions is crucial 
for developing conservation strategies and predicting future 
biodiversity changes. Considerable progress has been made 
in understanding the composition and distribution of epifauna 
communities in shallow coastal and shelf regions of the SO 
(Gutt et al. 2016; Pineda-Metz et al. 2019; Post et al. 2011; 
Cummings et al. 2018; Jansen et al. 2018a, 2018b), but knowl-
edge of smaller and more abundant WS-shelf infauna remains 
limited, with few exceptions (e.g., Hilbig et al. 2006; Ellingsen 
et al. 2007; Veit-Köhler et al. 2018; Säring et al. 2022a).

Polychaetes represent a speciose and numerically dominant 
macroinfauna taxon in the WS, contributing up to 50% of total 
macrobenthic abundance and occurring in habitats where other 
macroinfauna taxa are scarce (Gerdes et al. 1992; Piepenburg 
et al. 2002; Säring et al. 2022a). They show a high functional 
diversity with a variety of feeding strategies and different 
lifestyles, with the occurrence of sedentary, mobile and tube-
building sessile taxa (Fauchald and Jumars 1979; Jumars et al. 
2015; PolytraitsTeam 2025). This broad array of functional 
traits enables polychaetes to thrive in a variety of habitats and 
environmental conditions (Schüller and Ebbe 2014; Jumars 
et al. 2015). Nevertheless, the biodiversity and compositional 
patterns of polychaete assemblages in the extended WS region 
are still poorly understood (e.g., Schüller et al. 2009).

Grouping organisms by their functional traits allows 
us to assess community structure, ecosystem function and 
responses to environmental change (Sunday et al. 2015). Pre-
vious studies on epifauna functional traits in the SO have 
identified motility and feeding strategies as main factors 
shaping communities of mainly sessile suspension feeders 
and mobile deposit feeders (Gutt et al. 2016; Jansen et al. 
2018b). For WS infauna communities (e.g., polychaetes), 
an integrated analysis of taxonomic and functional infor-
mation has not yet been applied. We aim to investigate how 
infaunal polychaete communities are structured, in terms of 
taxonomic (higher taxon level: family) and functional groups 
(feeding, motility, movement type) across two key regions 
of the WS (extended geographic range: Antarctic Peninsula 
and Filchner Trough). Our results provide insights into poly-
chaete community structure and infaunal biodiversity in this 
climate-sensitive region.

Material and methods

Study area and sampling procedure 
during the expeditions

Sediment samples for polychaete community analysis were 
collected from 16 stations (st.) during three expeditions 

with RV Polarstern: PS81 (2013), PS96 (2016), PS118 
(2019) in the austral summer seasons. Sampling regions 
covered the tip of the Antarctic Peninsula (Drake Pas-
sage, Bransfield Strait, northwestern WS) and the Filchner 
Trough region in the southeastern WS (Fig. 1; Table 1; Gutt 
2013; Schröder 2016; Dorschel 2019). Water depth at the 
sampled stations (350 to 755 m, Weith et al. 2024) as well 
as bottom temperature and bottom salinity (Schröder et al. 
2013, 2016; Janout et al. 2020) are provided in Table 1. 
Geographic regions are abbreviated using their initials: 
Antarctic Peninsula (AP) including DP = Drake Passage 
(st. 235, 241/244), BS = Bransfield Strait (st. 215/217, 225), 
NW-WS = northwestern Weddell Sea (st. 6, 8, 38, 120, 163, 
115/190); Filchner Trough region = FT (st. 17, 26, 37, 48, 
61, 72).

Where possible, representative sampling sites for sta-
tions were determined based on Ocean Floor Observation 
System surveys and bathymetry prior to multicorer (MUC) 
deployments. At each station, the MUC (core liners internal 
diameter 94 mm, surface area 69.4 cm2) was deployed 1–5 
times, providing a minimum of 3 fauna core replicates per 
station (Table 1; Säring et al. 2021a; Säring et al. 2021b; 
Weith et al. 2024). Only at two stations (PS81: 241, PS96: 
17), macrofauna samples were collected by subsampling a 
giant box corer (GKG). Visual inspection of all GKG sam-
ples (st. 17, 241) confirmed clear overlaying water and intact 
sediment surface with light epifauna and no signs of distur-
bance, indicating that bow-wave and sloshing effects can be 
neglected. Differences in polychaete communities between 
cores obtained by GKG and MUC were tested using one-
way ANOSIM (9999 permutations, factor: sampling device), 
showing no significant differences for the taxonomic (Global 
R = 0.54, p = 0.63) or functional community composition 
(Global R = −0.07, p = 0.63).

Sample processing and identification

Cores were sliced into layers down to 5 cm or directly 
sieved (5 cm–bottom) through a 500-µm mesh. All fauna 
samples were preserved in a 4% formaldehyde-seawater 
solution (borax-buffered). Fixed macrofauna samples 
were sieved with 32 µm-filtered tap water over a 500-
µm sieve in the home lab (more details in Säring et al. 
2022a). Polychaetes were sorted using Leica Mz 12.5 and 
Carl Zeiss Stemi 2000 stereomicroscopes, and identified 
to family level primarily using Antarctic taxonomic lit-
erature: Hartman (1964, 1976, 1996). Additional general 
identification guides (Pettibone 1982; Hartmann-Schröder 
1996; Hayward and Ryland 2017) were consulted for mor-
phological comparison. Polychaete families were assigned 
to functional groups based on traits within categories 
(listed in Table 2). Categories were selected given their 
potential influence on ecosystem functions, as well as the 
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assumption that differences in traits are related to the habi-
tat (Hewitt et al. 2008). Trait assignments were based on 
visual inspection of specimen habitus under the stereomi-
croscope and according to relevant (i.e., taxonomic) litera-
ture (e.g., Fauchald and Rouse 1997; Jumars et al. 2015). 
Within our samples, we did not observe trait variation 
among specimens belonging to the same family, thus each 
family was consistently assigned to the same functional 
group. For detailed information see Table SI1. We counted 
the total number of individuals per identified family from 
the top to the bottom of each sediment core (mean depth 
of cores analyzed: 23 cm, see Table 1 for information on 
core-penetration depth).

Multivariate analyses of the community 
composition

We used individual counts for each (a) taxonomic (fam-
ily level) and (b) functional group to calculate abundances 

as individuals per 100 cm2 for the analyses; average per 
station was used for descriptive plots and calculating bio-
diversity indices (taxon/functional group richness S, Shan-
non–Wiener index H’, evenness J’, Simpson index λ). 
Bray–Curtis similarity was applied as resemblance meas-
ure for untransformed polychaete community data for all 
matrices. Similarities between communities (taxonomic or 
functional groups) were visualized using non-metric multi-
dimensional scaling (nMDS). Hierarchical cluster analysis 
(using average-group linkage, similarity 50%) was applied 
to differentiate (a) taxonomic and (b) functional commu-
nities and define groups of sites with similar community 
compositions. We used SIMPER analysis to determine the 
mean similarity of communities within clusters, to calculate 
the dissimilarity between clusters, and to identify which 
(a) taxonomic or (b) functional groups contribute most to 
dissimilarity. All multivariate analyses were performed in 
PRIMER v7 (Clarke et al. 2014). Maps were created with 
QGIS (QGIS.org 2025) using Quantarctica for basemaps 
(Matsuoka et al. 2018).

Fig. 1   Sampling locations: Samples collected during RV Polarst-
ern expeditions PS81 and PS118 around the Antarctic Peninsula (10 
sites) and PS96 to the Filchner Trough region (6 sites). Color of sta-

tions indicates expeditions, where samples were collected. Red box 
indicates the chosen map section of the SO. Polar Stereographic 
WGS84 projection
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Results

Polychaete families and functional groups occurring 
in the Weddell Sea

In total, 1,605 polychaetes belonging to 34 families were 
recorded, data available from PANGAEA: Weith et al. 
(2024). Paraonidae were the dominant family, account-
ing for 21.9% of all individuals and with an average 
abundance of 9.1 ind. per 100 cm2 (SD ± 12.1), followed 
by Cirratulidae (19.3%, 8.4 ind. 100 cm−2 ± 13.7), Hes-
ionidae (12.3%, 5.2 ind. 100  cm−2 ± 10.8), Opheliidae 
(9%, 3.9 ind. 100 cm−2 ± 8) and Maldanidae (5.8%, 2.4 
ind. 100 cm−2 ± 3.4). Other polychaete families found in 

descending order of abundance are: Lumbrineridae, Spio-
nidae, Syllidae, Ampharetidae, Onuphidae, Glyceridae, 
Dorvilleidae, Sternaspidae, Sabellidae, Scalibregmatidae, 
Nephtyidae, Sphaerodoridae, Orbiniidae, Polynoidae, Ter-
ebellidae, Phyllodocidae, Flabelligeridae, Amphinomidae, 
Acrocirridae, Oweniidae, Capitellidae, Trichobranchi-
dae, Nereididae, Chaetopteridae, Pisionidae, Pilargidae, 
Oenonidae, Nerillidae, and Pectinariidae.

Families were assigned into 14 functional groups. The 
dominant functional group over all samples was motile 
burrowing subsurface deposit feeding SbMB, accounting 
for 34.7% overall (14.6 ind. 100 cm−2), followed by motile 
burrowing surface deposit feeding SMB (20.1%, 8.7 ind. 
100 cm−2), crawling motile predators PMC (14.5%, 6.1 

Table 1   Station and sampling list during RV Polarstern expeditions 
PS81 (January 22–March 18, 2013), PS96 (December 6, 2015–Febru-
ary 14, 2016) and PS118 (February 9,–April 10, 2019). Multicorers 
(MUC) and the giant box corer (GKG) were deployed for polychaete 
community sampling. Only successful MUC and GKG deployments, 

which were used for faunal analyses, are listed. Penetration depth of 
fauna cores is listed. Temperature (Tbottom) and Salinity (Salbottom) 
at near-bottom sampling depths are given from CTD deployments 
(from Schröder et al. 2013, 2016; Janout et al. 2020)

Expedition & 
Region

St. no. of 
fauna cores

Date Latitude Longitude Depth 
[m]

Gear Penetration depth 
of cores [cm]

Tbottom Salbottom
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235-1 2013-03-07 62'16.30'S 61'10.27'W 372 CTD 0.43 34.5

235-2 3 2013-03-07 62'16.35'S 61'10.23'W 355 MUC 21/ 23/ 20 

241-1 2013-03-09 62'06.63'S 60'36.52'W 396 CTD 0.65 34.54

241-2 1 2013-03-09 62'06.59'S 60'36.47'W 400 GKG 18

241-3 1 2013-03-09 62'06.60'S 60'36.51'W 403 GKG 18

241-4 1 2013-03-09 62'06.59'S 60'36.50'W 403 GKG 19

241-5 1 2013-03-09 62'06.60'S 60'36.50'W 403 GKG 19

Br
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sf
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ra
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215-1 2013-03-01 62'53.57'S 58'14.66'W 519 CTD -0.95 34.52

217-5 3 2013-03-02 62'53.25'S 58'14.13'W 532 MUC 20/ 21/ 21

225-1 2013-02-04 62'56.07'S 58'40.62'W 525 CTD -0.85 34.54

225-2 3 2013-02-04 62'56.08'S 58'40.76'W 543 MUC 23/ 23/24

aeSlledde
W

nretse
whtro

N
(N

W
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120-1 2013-01-28 63'04.62'S 54'33.11'W 511 CTD -1.81 34.49

120-4 3 2013-01-28 63'04.78'S 54'31.45'W 494 MUC 29/ 29/ 30

163-1 2013-02-10 63'53.07'S 56'26.19'W 453 CTD -1.77 34.5

163-3 3 2013-02-11 63'50.97'S 56'25.24'W 517 MUC 25/ 25 /27

190-1 2013-02-20 63'50.50'S 55'33.65'W 390 CTD -1.43 34.52

190-6 3 2013-02-21 63'50.58'S 55'31.66'W 389 MUC 17/ 18/ 24

PS
11

8

6-1 2019-03-05 64'58.80'S 57'46.56'W 418 CTD -1.86 34.58

6-2 2 2019-03-05 64'58.72'S 57'46.38'W 423 MUC 20/ 20

6-3 2 2019-03-05 64'58.61'S 57'46.36'W 425 MUC 20/ 20

8-2 2019-03-11 63'59.83'S 55'54.37'W 412 CTD -1.53 34.55

8-5 1 2019-03-11 63'58.26'S 55'54.32'W 413 MUC 20

8-7 2 2019-03-11 63'58.10'S 55'54.38'W 415 MUC 20/ 20

38-1 2019-03-22 63'04.35'S 54'21.43'W 445 CTD -0.86 34.57

38-3 3 2019-03-22 63'04.48'S 54'20.22'W 427 MUC 20/ 20/ 20

S
W

nretsaehtuoS
69SP

noiger)TF(
hguorT
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17-1 2016-01-04 75'00.63'S 32'53.48'W 581 CTD -1.91 34.67

17-3 3 2016-01-04 75'00.85'S 32'52.51'W 608 GKG 16/ 16/ 17

26-13 2016-01-08 75'15.97'S 37'55.17'W 393 CTD -1.92 34.66

26-7 1 2016-01-08 75'16.19'S 37'54.96'W 416 MUC 16

26-8 2 2016-01-08 75'16.10'S 37'54.85'W 415 MUC 23/ 24

26-10 1 2016-01-08 75'15.80'S 37'54.87'W 414 MUC 23

26-11 1 2016-01-08 75'15.65'S 37'54.87'W 414 MUC 14

48-1 2016-01-18 74'46.18'S 35'18.59'W 470 CTD -1.92 34.66

48-7 3 2016-01-19 74'45.52'S 35'20.91'W 482 MUC 13/ 16/ 16

48-8 3 2016-01-19 74'45.52'S 35'20.91'W 482 MUC 19/ 21/ 22

37-2 2016-01-16 75'41.87'S 42'20.25'W 370 CTD -1.91 34.67

37-8 3 2016-01-16 75'43.30'S 42'27.71'W 391 MUC 22/ 23/ 26

37-9 2 2016-01-17 75'43.29'S 42'27.66'W 391 MUC 18/ 30

61-2 2016-01-21 76'05.86'S 30'18.66'W 446 CTD -1.9 34.58

61-5 2 2016-01-21 76'05.93'S 30'18.23'W 468 MUC 14/ 15

61-6 2 2016-01-22 76'05.89'S 30'18.38'W 467 MUC 18/ 20

72-2 2016-01-23 75'51.37'S 32'25.27'W 720 CTD -1.9 34.66

72-9 3 2016-01-24 75'50.85'S 32'17.44'W 755 MUC 23/ 23/ 26
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ind. 100 cm−2), burrowing discretely motile subsurface 
deposit feeding (SbDB) and crawling motile omnivore 
OMC (both 6%, 2.4 ind. 100  cm−2). Other functional 
groups are listed in descending order of average abun-
dance: PMB, SDB, SDSe, ODC, PDB, FNSe, SbDC, 
SbMC, and SMC. The functional groups SbMB and PMC 
included the highest number of families (5, SbMB: Par-
aonidae, Opheliidae, Orbiniidae, Sternaspidae, Scalibreg-
matidae; PMC: Hesionidae, Nephtyidae, Phyllodocidae, 
Polynoidae, Oenonidae).

Regional polychaete community composition 
in the Weddell Sea

The highest polychaete abundances occurred in the NW-WS, 
highest at st. 8 (160.6 ind. 100 cm−2), followed by st. 38 and 
190 (125.4 & 86.5 ind. 100 cm−2, respectively). The lowest 
abundances were observed at the deepest (608.2–755.1 m) 

sampling sites located in the FT region (st. 17 & 72 both 
11.5 ind. 100 cm−2; Fig. 2). The taxonomic richness was 
highest at st. 37 in the FT region followed by the DP sites, 
whereas the lowest was recorded at st. 6 and 120 in the 
NW-WS (Table SI2). Shannon–Wiener diversity was lower 
in the NW-WS than in all other regions (Table SI2).

Cirratulidae were dominant at the southern sampling sites 
in the NW-WS (st. 6 & 8 with 16 & 43.1 ind. 100 cm−2, 
respectively), whereas Paraonidae showed an opposite pat-
tern with higher abundances at northern sites (st. 120, 38 and 
190: 18.7, 39.1 and 32.2 ind. 100 cm−2, resp.; Fig. 2). In the 
BS, Ampharetidae showed the highest abundances across 
all sampling sites (st. 217 & 225: 4.8 & 3.4 ind. 100 cm−2, 
resp.), although they were not among the dominant families 
overall, accounting for 2.4% of total individuals. Sternaspi-
dae and Onuphidae were dominant at the BS st. 225 (4.8 & 
3.8 ind. 100 cm−2, resp.) and the DP st. 235 (4.3 & 3.8 ind. 
100 cm−2, resp.) but were scarce in the NW-WS and not 

Table 2   Categories for 
functional traits and groups. 
Functional traits for polychaetes 
according to Fauchald and 
Jumars (1979), Jumars et al. 
(2015) and PolytraitsTeam 
(2025). Functional groups 
derived from specific 
combinations of functional 
traits, listed in descending order 
of occurrence

Behavioral attribute Functional trait Category 
(Abbrevia-
tion)

Feeding type Surface deposit feeder S
Subsurface deposit feeder Sb
Predator P
Omnivore O
Suspension feeder F

Motility Motile M
Discretely motile DM
Non-motile N

Movement Crawling C
Burrowing B
Sessile Se

Acronym Functional group
SbMB Motile burrowing subsurface deposit feeder
SMB Motile burrowing surface deposit feeder
PMC Motile crawling predator
SbDB Discretely motile burrowing subsurface deposit feeder
OMC Motile crawling omnivore
PMB Motile burrowing predator
SDB Discretely motile burrowing surface deposit feeder
SDSe Discretely motile sessile surface deposit feeder
ODC Discretely motile crawling omnivore
PDB Discretely motile burrowing predator
FNSe Non-motile sessile suspension feeder
SbDC Discretely motile crawling subsurface deposit feeder
SbMC Motile crawling subsurface deposit feeder
SMC Motile crawling surface deposit feeder
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observed in the FT region. Lastly, no Sabellidae specimens 
were collected in the NW-WS region.

Overall, these patterns reveal regional differences in poly-
chaete community composition, with Hesionidae, Opheliidae, 
and Maldanidae being more common in the AP (NW-WS), 
whereas Syllidae, Glyceridae, Lumbrineridae, Spionidae, and 
Ampharetidae were more abundant in the FT region.

The cluster analysis of the polychaete communities based 
on taxonomic groups distinguished six clusters (TaxA–TaxF) at 
a similarity of 50% (Fig. 3a, SI1). In the SIMPER analysis, 
within-group similarity ranged from 50.1–63.3%, whereas 
the between-group dissimilarity ranged from 53.2–87.9% 
(Table SI3). No within-group similarity was calculated for 
TaxB (st. 163) which consisted of a single site. In TaxA (st. 
6, 120) Paraonidae, Opheliidae and Hesionidae contributed 
over 90% to the within-group similarity. The remaining 
clusters were influenced by more polychaete families. The 

abundance of Onuphidae in TaxF (st. 217, 225, 235, 241) 
contributed over 21% to the between-group dissimilarity 
with other clusters, except for TaxF & TaxC and TaxF & TaxB 
(contribution less than 5%).

In the NW-WS region, the functional polychaete commu-
nity was dominated by burrowing/motile/subsurface deposit 
feeders (SbMB) across most stations. Burrowing/motile/sur-
face deposit feeders (SMB) showed a north–south increase, 
reaching their highest abundance at st. 6. Station 163 stood 
out from other NW-WS sites, as crawling/motile/predators 
(PMC) were most abundant there. Overall, the NW-WS 
exhibited low functional richness, with the lowest overall at st. 
120 (6 groups). In contrast, the DP showed a high functional 
diversity (235: 12, 241: 11 functional groups; Table SI4) and 
was dominated by SbMB and various surface deposit feed-
ers (SMB, SDSe: sessile/discretely motile surface feeders, 
SDB: burrowing/discretely motile/surface feeders). Station 

Fig. 2   Taxonomic polychaete community composition at family level: 
Fauna abundance from single core data averaged per station. Sam-
ples collected during RV Polarstern expeditions a PS81 and PS118 
around the Antarctic Peninsula (10 sites, yellow frame) and; b PS96 
to the Filchner Trough region (6 sites, blue frame). Black dots with 
small numbers indicate sampling sites. Sizes of bubbles represent the 
abundance (individuals) of polychaetes per 100 cm2. Color of sta-
tions represents clusters (A–F) of the taxonomic polychaete commu-

nity. Families with < 10 ind. 100 cm−2 were summarized as “others” 
in this figure to improve readability (Scalibregmatidae, Nephtyidae, 
Sphaerodoridae, Orbiniidae, Polynoidae, Terebellidae, Phyllodocidae, 
Flabelligeridae, Amphinomidae, Acrocirridae, Oweniidae, Capitel-
lidae, Trichobranchidae, Nereididae, Chaetopteridae, Pisionidae, 
Pilargidae, Oenonidae, Nerillidae, Pectinariidae). Polar Stereographic 
WGS84 projection
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241 revealed the highest abundance of sessile/non-motile/
filter feeders (FNSe: 3.5 ind. 100 cm−2) across all sites. The 
DP and BS were characterized by low proportions of "preda-
tors" and a higher proportion of "sessile" forms. SDSe were 
most abundant in the BS (st. 217: 5.3 ind. 100 cm−2), and 
largely absent from the NW-WS (only found at st. 163). St. 
225 (BS) and 235 (DP) showed similarities in their functional 
community composition: SbMB being the dominant group 
followed by crawling/discretely motile/omnivores (ODC) and 
SMB. The deeper FT sites (st. 17 & 72) showed low numbers 
of functional groups (Table SI4), dominated by deposit feed-
ers (e.g., SDB, SbMB, SMB and SDSe). In contrast, at sites 
near the FT (st. 37 & 26), predators (PMC, PMB: burrowing/
motile/predators, PDB: burrowing/discretely motile/predator) 
made up one third of the functional community (Fig. 3).

The cluster analysis of the polychaete communities 
based on functional groups distinguished five clusters 
(FuncA–FuncE) at a similarity of 50% (Fig. 4b, SI2). St. 241 
(DP) and sites in the FT region (st. 26, 37, 48, 61) formed 
one community type (FuncE). SIMPER analysis showed a 
within-group similarity from 57.1–77.3% and a between-
group dissimilarity from 52.3–83% (Table SI5). FuncA (st. 
6) consisted of a single site and no within-group similar-
ity was calculated. SbMB contributed most to the within-
group similarity with over 24% across all clusters. St. 225 
and 235 showed the overall highest similarity of the func-
tional community composition and formed FuncD together 
with st. 217. In FuncD (st. 217, 225, 235), SDSe contrib-
uted 23.3% to within-group similarity and also influenced 
between-group dissimilarity.

Fig. 3   Functional polychaete community composition based on feed-
ing, motility and movement type: fauna abundance from single core 
data averaged per station. Samples collected during RV Polarstern 
expeditions a PS81 and PS118 around the Antarctic Peninsula (10 
stations, yellow frame) and; b PS96 to the Filchner Trough region 
(6 stations, blue frame). Black dots with small numbers indicate sta-
tions. Sizes of bubbles represent the abundance of polychaetes per 

100 cm2 (same as Fig.  2). Feeding types: Sb = subsurface deposit 
feeder, S = surface deposit feeder, O = omnivore, P = predator, F = sus-
pension/filter feeder; Motility: M = motile, D = discretely motile, 
N = non-motile; Movement: B = burrowing, C = crawling, Se = sessile. 
Color of stations represents clusters (A–E) of the functional poly-
chaete community. Polar Stereographic WGS84 projection
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Discussion

Taxonomic versus functional biodiversity 
of polychaetes

We could demonstrate different patterns in community 
types distinguished based on taxonomic vs. functional 
classification. While this classification is valid for our 
dataset, it may not be generalizable to other regions. Many 
of the six taxonomic and five functional community types 
were present in several geographic regions (Figs. 2, 3). 
High abundances of Paraonidae and Cirratulidae were 
characteristic elements of communities across the WS. 
Regional patterns included Hesionidae, Opheliidae, and 
Maldanidae in the AP region, whereas Syllidae, Glyceri-
dae, Lumbrineridae, Spionidae, and Ampharetidae were 
common in the FT region. These patterns are only par-
tially consistent with previous results from Hilbig et al. 
(2006), where cirratulids and maldanids (identified to 
genus or species) dominated around the AP. In contrast, 
for the southeastern WS, amphinomids and cirratulid spe-
cies dominated deeper regions (> 700 m), whereas spionid 
and syllid species dominated in shallower (< 300 m) and 
further north sites (Hilbig et al. 2006; Montiel et al. 2005), 
compared to our FT sites (400–700 m). Such regional com-
parison of polychaete assemblages cross Antarctic shelve 
regions highlights the role of environmental gradients and 
biogeographic processes in shaping the communication 
structure (Montiel et al. 2005, 2016). Differences in time, 
sampling depths and local conditions may be responsible 
for the detected discrepancies. Notably, the taxonomic 
polychaete community composition at family level in the 
FT region in our study resembled those of the West AP 
shelf with similar depths (550–610 m) described by Glover 

et al. (2008), with high abundances of Paraonidae, Spio-
nidae and Syllidae. Local environmental conditions (e.g., 
lower temperatures) and biogeographical processes may 
cause such similarities of taxonomic community composi-
tions across different regions.

The functional polychaete assemblages of soft sedi-
ments were mostly dominated by mobile burrowing sub-
surface deposit feeders, which matches previous findings 
for macrofauna communities in the SO (Gutt 2007). Inter-
estingly, in our study, the classification of polychaete com-
munities into taxonomic and functional types was consist-
ent for the FT region but not for the AP region (Figs. 2, 
3). One hypothesis could be that in the FT region, some 
taxa may exhibit specific functional traits and adapta-
tions to local habitat conditions, such as high or constant 
sea-ice cover. For example, the surface deposit-feeding 
ampharetid species, Anobothrus konstantini Säring & 
Bick, 2022, has so far only been observed in the FT region, 
likely preferring habitats with low fresh detritus at the 
sediment surface (Säring et al. 2022b). Likewise, taxa such 
as the Spiophanes tcherniai Fauvel, 1950 and phyllodocid 
species Vanadis antarctica McIntosh, 1885, appear to have 
restricted distributions within the Southern Ocean. These 
patterns in functional and taxonomic composition should 
be verified at the genus or species level. The high taxon 
diversity does not support a sampling effect that has been 
described for low absolute abundances (Van der Heijden 
et al. 1999).

In contrast, the classification of the taxonomic and func-
tional community types differs in the NW-WS. Despite 
taxonomic differences (TaxA, TaxB, TaxC), almost all NW-WS 
communities clustered in FuncB, sharing similar functional 
traits adapted to the ecosystem properties. With this func-
tional consistency, we suggest that FuncB-communities with 

Fig. 4   Results obtained with multivariate statistical analysis of faunal 
properties. Similarity of the a taxonomic (family level) and; b func-
tional polychaete communities: non-metric multidimensional scaling 
(nMDS) of the Bray–Curtis similarity of non-transformed abundance 

data from stations sampled in different regions (Figs.  2, 3) during 
PS81, PS96 and PS118. Ellipses represent a taxonomic (A–F) and 
in; b functional (A–E) polychaete community clusters (Fig. SI1, SI2, 
respectively)
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their high standing stocks and low functional biodiversity 
(Table SI4) occur in variable and seasonally changing con-
ditions (e.g., seasonal sea-ice cover and food pulses) in the 
organic-rich habitats of the NW-WS (Säring et al. 2022a). 
Previous studies also revealed high abundances of infauna 
(Veit-Köhler et al. 2018; Säring et al. 2022a) and epifauna 
organisms (Gutt et  al. 2016) in the NW-WS. However, 
results regarding the benthic functional structure differed: 
while macroepifaunal communities were largely composed 
of sessile suspension feeders filtering organic particles 
from the water column (Gutt et al. 2016), infaunal poly-
chaete assemblages (our FuncB) were dominated by mobile 
deposit feeders and predators. This contrast highlights the 
complementary ecological roles of epi- and infauna com-
munities within a soft-sediment ecosystem, such as habitat 
use and resource acquisition. The movement of polychaetes 
in the NW-WS was dominated by burrowing forms with few 
filter feeders, which may affect bioturbation processes and 
sediment stratification. High concentrations of Chlorophyll a 
and other primary production pigments, even in deeper sedi-
ment layers (Veit-Köhler et al. 2018), support these findings, 
suggesting that functional adaptations in the NW-WS play 
a crucial role in ecosystem and biogeochemical processes 
under these seasonally variable conditions.

We also observed differences between the taxonomic and 
functional classification of community types for the DP and 
BS, as the same taxonomic community type (TaxF) showed 
various functional groups clustered in: FuncD (BS and DP) 
and FuncE (DP only). Such differences can be attributed to 
the fact that the relative abundance of families (consistently 
assigned to functional groups, see Table SI1) varied between 
stations. The more common FuncD was composed of less 
mobile deposit feeders and omnivores, whereas FuncE was 
characterized by more predators and mobile types. Notably, 
st. 241 (DP), although taxonomically grouped with remaining 
DP and BS sites in TaxF, clustered functionally with FT sites 
in FuncE. This discrepancy likely reflects local environmen-
tal conditions at st. 241 that favor functional traits typically 
observed in the FT region, despite taxonomic similarities to 
“neighboring” DP/BS sites. We assume that heterogeneous 
functional communities such as FuncE, with their high diver-
sity of functional traits (e.g., feeding strategies), are adapted 
to extreme environmental conditions, allowing communities 
to exploit variable and scarce food resources and maintain 
ecosystem functions under extreme conditions. In our case, 
ice-cover extremes (DP: none, FT: high & constant) lead to 
low food availability in both regions (Säring et al. 2022a). 
Interestingly, overall the taxonomic and functional commu-
nity types from DP and BS showed closer similarities to the 
FT-communities than to those in the NW-WS (Fig. 4a, b, 
SI1, SI2). This finding is noteworthy as it contrasts with the 
taxonomic differences between the geographically distant AP 
and FT regions (e.g., st. 6 and 37 are 1321 km apart). Patchy 

distribution patterns or site-to-site variability, as observed 
across these regions, are typical features of Antarctic ben-
thic organisms (e.g., Kaiser et al. 2007; Pabis et al. 2014), 
highlighting the importance of replicate samples for each 
sampling site to minimize site-specific bias. Although we 
included such replicates, our results should be seen as a first 
indication of infauna biodiversity patterns related to regional 
environmental heterogeneity, rather than a comprehensive 
interpretation for the respective large-scale region (e.g., DP, 
BS). Future research, including additional sampling, may 
further improve our understanding of infauna community 
structure and variability in relation to habitat heterogeneity.

We differentiated two taxonomic and functional poly-
chaete community types in the FT region: TaxD/FuncC and 
TaxE/FuncE (Figs. 2, 3). TaxD and FuncC, defined as poor and 
mixed communities with low numbers of individuals, fami-
lies, and functional groups (Tables SI2, SI4), were primar-
ily composed of sessile deposit feeders. The structure and 
distribution of these community types only partially cor-
respond to the macrofauna “Ice/Ice Shelf-Water related 
community” described by Pineda-Metz et al. (2019) for 
the FT. Unlike Pineda-Metz et al. (2019), we observed TaxD 
and FuncC exclusively at the inner slope of the central FT 
(~ 700 m depth) and not near the position of iceberg A23-A 
(st. 37, Figs. 2, 3). This discrepancy could suggest that local 
or temporal environmental drivers may play a stronger role 
in shaping different communities than can currently be cov-
ered by sampling in remote regions. The second community 
type we found in the FT region (TaxE, FuncE) showed a wider 
distribution, similar to the “Eastern Shelf community” of 
higher-taxon macrofauna identified by Voß (1988) and geo-
graphically expanded by Pineda-Metz et al. (2019). Simi-
lar macrofauna communities between the shelves east and 
west of the Filchner Trough and the continental slope in the 
north may be an indication of wider connectivity within the 
FT region (Pineda-Metz et al. 2019). Future studies should 
test whether the polychaete communities along the northern 
continental slope resemble those of the eastern and western 
FT shelves.

The importance of integrated taxonomic 
and functional analyses

Differences regarding the benthic community structure 
between our study and previous studies may partly result 
from the use of different sampling devices, an inherent chal-
lenge in comparing benthic biodiversity. The MUC, used in 
our study, or the megacorer, used by Glover et al. (2008), are 
well suited for quantitative sampling of infaunal communi-
ties in soft sediments. However, due to their small sampling 
area of the cores, larger and mobile taxa (e.g., epifauna) as 
well as comparatively rare taxa may be underestimated (Bett 
et al. 1994). Other coring and sampling devices, such as the 



	 Marine Biodiversity (2026) 56:81   81   Page 10 of 13

multibox corer used by Pineda-Metz et al. (2019) and Hilbig 
et al. (2006), the box corer applied by Glover et al. (2008) or 
the Agassiz trawl, a semi-quantitative device used by Gutt 
et al. (2016), cover a larger area per sample and may capture 
these taxa more effectively (if sub-samples are not taken by 
cores). While these methodological differences likely con-
tribute to discrepancies in observed community composi-
tion between studies, we found no evidence of a sampling 
effect in our dataset, consistent with observations comparing 
macrofauna community composition between box corer and 
megacorer samples (Glover et al. 2008). Nevertheless, these 
considerations underline the need to interpret cross-study 
comparisons of benthic biodiversity with caution.

While our study provides valuable insights into poly-
chaete community structure across different WS regions, 
family-level taxonomic resolution may bias the results, 
such as by underestimating finer-scale diversity and func-
tional differentiation. However, due to the limited taxo-
nomic knowledge and potential presence of undescribed 
species in the SO, family-level identification currently 
represents an informative proxy for ecological studies in 
remote regions such as the WS. Although monophyly is not 
proven to guarantee ecological functions, species belong-
ing to the same family often share similar morphological 
and functional features and traits (Fauchald and Jumars 
1979; Charrier et al. 2023; Jumars et al. 2015; Musco et al. 
2009). Hence, using families, when finer identification 
is not feasible, still captures ecological patterns. Similar 
functional group approaches with a low taxonomic resolu-
tion applied to benthic communities have demonstrated to 
capture ecologically meaningful patterns and sensitively to 
environmental variability (Nasir et al. 2024). Nevertheless, 
we acknowledge that this approach may mask within-family 
variability and that future work integrating molecular and 
morphological data will be essential to refine these func-
tional assignments. Unfortunately, complex classification 
efforts, especially in understudied regions such as the SO, 
remain time-consuming, costly and often challenging for 
broad ecological surveys. To capture the various facets of 
biodiversity comprehensively, taxonomic information alone 
is insufficient, particularly when restricted to higher taxo-
nomic levels (e.g., family, phylum). Our approach allowed 
a first integrative view of infaunal polychaete diversity in 
an understudied, climate-sensitive region by addressing 
taxonomic and functional classification. We highlight that 
functional groups can reflect interesting aspects in regional 
taxonomic biodiversity patterns, such as resemblance 
in distant but environmentally similar regions, and thus 
should be integrated into future benthic ecological studies 
to understand distributional dynamics, especially if taxo-
nomic information is lacking. Further in-depth analyses on 
the relation of taxonomic and functional communities with 

environmental variability can advance the necessary knowl-
edge. Thus, functional identities linked with environmental 
conditions can provide valuable tools for conservation plan-
ning, particularly for regions threatened by climate change. 
However, functional identities should complement and not 
replace taxonomic approaches to fully capture biodiversity 
and ecosystem processes.
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