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Abstract The diversity of soft-bottom polychaete
assemblages in one Antarctic (Admiralty Bay) and two
Arctic (Kongsfjord and van Mijenfjord) localities was
compared. The data sets included 79 (Admiralty Bay),
80 (Kongsfjord) and 44 (van Mijenfjord) samples col-
lected with use of 0.1 m2van Veen grab. The number
of species per sample in Kongsfjord (mean 19.9 + 8.0
SD) was higher than that in Van Mijenfjord
(13.7 + 8.3) or Admiralty Bay (15.7 £ 9.4). The differ-
ences in species numbers reflected differences in num-
bers of individuals in samples: 310.4 ind/0.1 m2+ 178.0
in Kongsfjord, 132.7 ind/0.1 m2+ 88.7 in Van Mijenfj-
ord and 138.9 ind/0.1 m2+ 91.5 in Admiralty Bay. The
Hurlbert diversity for 50 individuals (CSpo]) was simi-
lar at all sites: 10.7 + 3.4 in Kongsfjord, 9.7 = 4.2 in van
Mijenfjord, 10.5 + 4.9 in Admiralty Bay. The shape of
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species accumulation curves was also similar for all
localities. There was no significant difference (at
P <0.05) either in the total number of species or in
species richness as estimated by Chaoi and Chao?2 esti-
mators. The generic and family richness at three sites
was also similar. We found no substantial differences in
the distribution of species among families. At both
poles Terebellidae, Ampharetidae, Maldanidae, Spion-
idae and Polynoidae were dominant in terms of species
numbers. The similarity of infaunal polychaete diver-
sity at the polar sites studied contrasts with the sub-
stantial differences reported for epi-megafauna. Our
study suggests that the patterns of diversity of polar
benthic communities are shaped by patterns of habitat
heterogeneity which appears to mask any historical
processes.

Introduction

For several years the Antarctic biota has been described
as being more diverse than that of the Arctic (Knox and
Lowry 1977; Dayton 1990; Dunton 1992). The often-
cited Knox and Lowry’s (1977) review of polar biodiver-
sity reported that the number of species in all major
macrobenthic groups in the Antarctic seas was 50-100%
higher than that in the same groups in the Arctic. A
number of hypotheses have been proposed to explain
the origins of this difference. The most common expla-
nations are the harshness and relative homogeneity of
habitats in the Arctic (an equilibrium theory) and the
differences in geological age of two polar regions (a non-
equilibrium one) (Clarke and Crame 1997). The consid-
erable interest in the relative diversity of the Arctic and
Antarctic fauna was driven by the challenging ecological
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issues of the existence and the origins of global latitudi-
nal gradients in marine diversity. The strength of the lat-
itudinal patterns in two hemispheres is largely shaped by
the relative levels of diversity in the polar regions. The
latitudinal cline in diversity of deep-sea fauna is far more
pronounced in the North Atlantic than that in the south-
ern hemisphere (Gage et al. 2004; Rex et al. 1993). That
notable asymmetry in latitudinal patterns was attributed
to the difference in the geological history and resulting
difference in diversity of two polar regions (Gage et al.
2004; Rex et al. 1993).

Piepenburg (2005) reviewed the recent Arctic benthic
literature and questioned the paradigm of the generally
higher Antarctic diversity calling it an “undue overgen-
eralization’. The comparisons ofthe regional species lists
suffer from biases and the inconsistencies in sampling
effort, spatial and taxonomic coverage of the limited
number of studies accounting for the species inventories.
Furthermore, Gutt et al. (2004) attempted to compare
the results of recent estimates of regional species rich-
ness and found the total number of benthic species in the
Antarctic only “slightly higher” than that in the Arctic
and intermediate when compared with other large
marine regions. The updated checklists of macrobenthic
species occurring only in the Eurasian sector of the Arc-
tic seas include 570 species of Amphipoda, 140 species of
Bivalvia, 469 species of Polychaeta (Sirenko 2001), while
the estimated Antarctic species richness within the same
groups are 520, 110 and 645, respectively (Clarke and
Johnston 2003). These new reports suggest that the com-
mon notion of a diverse Antarctic benthic fauna set
against a poor Arctic biota must be revisited. Such a
revision requires standardized comparative studies of
the fauna in both regions. Piepenburg (2005) points out
that the paradigm of higher Antarctic diversity was
developed from either literature studies or data sets
which were not necessarily methodologically or spatially
consistent. Fully comparable data sets on the benthic
fauna from both polar regions are sparse (Clarke and
Crame 1997). In particular, there are few Antarctic stud-
ies that provide comprehensive data on soft-bottom fau-
nal identity and abundance. The recently reported
standardized comparisons of benthic diversity in Arctic
and Antarctic were conducted with use of dredges
(Piepenburg etal. 1997) or underwater video images
(Starmans and Gutt 2003) and so were focused on the
epifauna. There are no similar comparative studies
undertaken of the polar infauna while the evidence from
the vast literature on latitudinal gradients in marine ben-
thic diversity suggests that the large-scale patterns might
not be uniform across different habitats and taxa. Thor-
son (1957) described the clear (over tenfold) cline of
species richness from tropics to high Arctic sites for
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coastal epifauna, while there were more or less the same
number of infaunal species in tropical, temperate, boreal
and high Arctic shallow seas. Clarke (1992) stated that
while the latitudinal cline in diversity was well docu-
mented for molluscs and foraminiferans, similar patterns
were not observed in other taxa.

The crucial issue in comparative studies of diversity is
the scale over which the diversity is to be measured.
There are several systems of naming the range of scales in
diversity studies (Whittaker 1972; Magurran 2004; Rosen-
zweig 1995). The various approaches were reviewed by
Gray (2000) who proposed a simple unifying terminology
for the scales of diversity: (1) point (single sampling unit)
species richness, SRP; (2) sample (site of defined area)
species richness, SRs; (3) large area species richness, SRL;
(4) biogeographical province species richness, SRB. Gray
(2001) has pointed out that most of the comparative stud-
ies in diversity have been performed at one of the two
extreme spatial scales—at either extremely large scales
(regional species fists) or at highly local scales (the com-
parison of single samples). The regional species lists suffer
from all the pitfalls of the compilations of studies varying
in sampling methodology, spatial coverage, taxonomic
expertise of identifiers, etc. The other approach—the
comparison of number of species in single samples—
allows a high level of standardization of sampling and tax-
onomic methods, but has been strongly criticized as
unrepresentative of either the size of some theoretical
species pool or the rate of species accumulation in a col-
lectors curve. Gray (2001) postulated that a greater
emphasis on intermediate scales of data collection and a
focus on species/area relationships were needed.

In this paper, our aim is to contribute to the debate
on polar diversity by comparing data sets on polychae-
tes collected at the intermediate scale—the scale of
whole marine inlets. The data come from Arctic (Spits-
bergen) fjords and an Antarctic (King George Island)
inshore bay. We aimed to: (1) compare the species
richness at Antarctic and Arctic sites, both at the scale
of single samples (SRP), and at the scale of the whole
marine inlets (SRL); and (2) examine taxonomic pat-
terns within the polychaete fauna to determine if the
various locations have different patterns of species allo-
cation between families that might indicate differences
in the pattern of spéciation.

Materials and methods

Sampling and laboratory analyses

Samples were taken in two Arctic sites: Kongsfjord and
van Mijenfjord and one Antarctic site: Admiralty Bay.
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Kongsfjord and van Mijenfjord are both situated in
west Spitsbergen (Svalbard; Fig. 1). Kongsfjord is an
open (no sill) fiord with three tidal glaciers situated
toward its head. Its physical and biological characteris-
tics have been reviewed by Svendsen et al. (2002) and
Hop et al. (2002). The soft-bottom macrofauna was
described by Wlodarska-Kowalczuk and Pearson
(2004). Unlike Kongsfjord, van Mijenfjord has a sill; its
soft-bottom fauna has been studied by Gulliksen et al.
(1985) and Renaud et al. (2006). Admiralty Bay is an
irregular fjord-like embayment at King George Island.
The physical setting of Admiralty Bay was reviewed by
Rakusa-Suszczewski (1993), the soft-bottom macrofa-
una was described by Jazdzewski et al. (1986) and poly-
chaetes by Sicinski and Janowska (1993) and Sicinski
(2000).

In Kongsfjord the material considered in this paper
was collected during two cruises of R.V Oceania—in
July of 1997 and 1998. The samples were taken on soft
bottom at depths ranging from 38 to 380 m. The 30 sta-
tions were situated haphazardly throughout the fiord.
One to three van Veen grabs (0.1 m2) were taken at
each station, giving a total of 80 samples. In van
Mijenfjord the samples were taken during two cruises
of R.V Oceania in July 2000 and 2001. Four van Veen
samples (0.1 m2) were taken at 11 stations situated
along the fiord axis, on a soft bottom, at depths from 64
to 104 m. In Admiralty Bay 79 van Veen samples were
taken in austral summer of 1985 at 79 stations situated
haphazardly throughout the embayment on soft bot-
tom at depths from 30 to 504 m.

Recovered sediments were sieved using a 0.5 mm
(Kongsfjord and Admiralty Bay) or 1 mm (van
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Mijenfjord) mesh sieve. Warwick et al. (2006) studied
the relation between the benthic diversity estimates
and sizes of sieve meshes. They showed that the spe-
cies diversity of soft-bottom benthic samples did not
significantly differ between samples sieved on 1 or
0.5 mm sieves. We have therefore decided to use the
material sieved on these two different mesh sizes in
our comparative study. The samples were fixed in for-
malin and in the laboratory all the animals were
sorted, identified to the lowest possible taxonomic
level and enumerated.

Data analyses

Point-scale diversity was expressed as the number of
species (5) per sample and by the Hurlbert rarefaction
index (££[,,]) GS|,, is an estimate of the number of spe-
cies in subsample of # individuals, based on the relative
abundance of species in original sample (Hurlbert
1971). £5[,,] was developed to facilitate the compari-
sons of diversity of samples comprising differing num-
bers of individuals. £ S was calculated for n =50. The
differences in the number of individuals per sample
(TV), S and E S" between sites were tested using the
nonparametric Kruskal-Wallis test, as even after data
transformation, variances could not be homogenized.
Post hoc testing of differences between pairs of sites
was carried on with using pairwise Mann-Whitney U
tests.

Species accumulation curves describe the number of
observed species (Sobs) as a function of the number of
samples. They allow the comparison of the diversity of
faunal assemblages at comparable levels of sampling

Fig. 1 Location of'study areas: Kongsfjord (KGF) and van Mijenfjord (VM) off Spitsbergen (Svalbard) and Admiralty Bay (4DM) off

King George Island (South Shetlands)
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effort. Species accumulation curves with 95% confi-
dence intervals were computed using the formulae of
Colwell et al. (2004). The computation of confidence
intervals permits the direct statistical comparison of
species richness of two data sets, i.e., the differences are
not significant at P <0.05 if the 95% confidence inter-
vals overlap (Colwell et al. 2004).

In the cases where species accumulation curves fail
to reach an asymptote, the comparison of total species
richness between assemblages requires the use of
methods of species richness estimation. Alternative
approaches are: (1) extrapolation of the accumulation
curve or (2) nonparametric techniques. The Michaelis-
Menten (MM) function is the most commonly used
method of generating an asymptotic curve fitting the
species accumulation curve (Magurran 2004). The pre-
dicted asymptote is used as an estimate of total species
richness. MM has been shown to produce stable and
broadly accurate estimates even at small numbers of
samples (Magurran 2004). The MM asymptote estima-
tion was computed for each of the three sites. Alterna-
tive methods—the nonparametric Chaoi and Chao?2
estimators of species richness—are based on the con-
cept that rare and uncommon species carry informa-
tion about the number of species missing in samples
(Chao 2004). Chaoi =Sds+ F\I2F2, where FI is the
number of species represented by single individual
(singletons) and F2 is the number of species repre-
sented by exactly two individuals (doubletons).
Chao?2 = Sds+ Q1202 where Qxis the number of spe-
cies that occur in just one sample (uniques) and Q2is
the number of species that occur in exactly two samples
(duplicates). Foggo et al. (2003) evaluated six nonpara-
metric species richness estimators using marine ecolog-
ical data sets and recommended the use of Chaoi due
to its better performance at intermediate sampling
efforts. Chao?2 provided the least biased estimates of
species richness for small numbers of samples in the
evaluation of seven estimators performed by Colwell
and Coddington (1994). In our study the Chaoi and
Chao2 are both computed along with log-linear 95%
confidence intervals as suggested by Chao (1987).

The patterns of taxonomic domination in the studied
sites were illustrated with a plot of hollow curve distribu-
tions (HCD). The numbers of species per family were
plotted for the three sites studied with families ordered
from the most diverse to the least diverse (according to
the average number of species per family).

ES[n] was calculated with use of the PRIMER Pack-
age. Species accumulation curves, MM, Chaoi and
Chao?2 estimators of species richness were computed
with use of Estimates (Version 7.5, R. K. Colwell, http://
www.purl.oclc.org/estimates). The statistical analyses
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were carried on with use of the StatSoft Inc. software

STATISTICA v..

Results

The mean number of polychaete individuals in a sam-
ple (N) was much higher in Kongsfjord (310.4 ind/
0.1 m2=b 178.0 SD) than that in either van Mijenfjord
(132.7 ind/0.1 m2d=88.7) or Admiralty Bay (138.9 ind/
0.1 m2=b91.5; Fig. 2). There were significant differ-
ences in numbers among sites (Kruskal-Wallis H = 54.5
P <0.001): post hoc multiple pairwise testing showed
Kongsfjord to have higher numbers of polychaetes
than two other sites (P <0.05, Mann-Whitney U test).
Similarly, § was significantly higher in Kongsfjord
(19.9 $8.0) than in either van Mijenfjord (13.7 8.3)
or Admiralty Bay (15.7 &9.4) [Kruskal-Wallis
(H=19.4, P<0.001) followed by post hoc, pairwise
Mann-Whitney U tests, P <0.05]. £ S” was similar at
the three studied sites: 10.7 3.4 in Kongsfjord,
9.7=b4.2 in van Mijenfjord, 10.5 &4.9 in Admiralty
Bay. No significant differences in £ .S between sites
were found with use of the Kruskal-Wallis test at
P <0.05.
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Fig. 2 Polychaeta density (N number of individuals per 0.1 m2)
and alpha diversity (S number of species per sample, £ S~ Hurl-
bert index for 50 individuals) in studied sites. KGF Kongsfjord,
VM Van Mijenfjord, ADM Admiralty Bay. Means and 0.95 con-
fidence intervals are plotted. Arrows indicate significant differ-
ences (P <0.05, post hoc multiple U Mann-Whitney tests)
between pairs of sites
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The shapes of the species accumulation curves were
very similar for the three sites (Fig. 3). The 95% confi-
dence intervals for the three curves overlapped for all
sample accumulation levels indicating that there were
no significant differences between them at P <0.05.
The total observed number of polychacte species was
101 in Admiralty Bay, 97 in Kongsfjord and 91 in van
Mijenfjord.

Chaoi gave an estimate of 110 species (with 95%
confidence intervals from 104 to 133) in Admiralty
Bay, 114 species (95% Cl from 103 to 138) in Kongsfj-
ord and 99 species (95% CI from 93 to 115) in van
Mijenfjord (Fig. 3). The Chaoi estimate of total rich-
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Fig. 3 Species accumulation curves for the three sites. Species
richness estimated by the total number of all species (Sobs),
Chaoi and Chao?2 estimators. For the clarity ofthe graph the con-
fidence intervals are not presented
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ness was lowest for van Mijenfjord, but the slopes and
shapes of the species accumulation curves for Chaoi
were similar for the three sites, and the 95% confi-
dence intervals overlapped. The Chaoi estimates of
total richness calculated for 44 samples (the total num-
ber of samples collected in van Mijenfjord) gave mean
100 species (95% Cl1 from 94 to 122) in Admiralty Bay
and 97 species (95% Cl from 89 to 121) in Kongsfjord.

Chao?2 estimate of total richness gave mean 115 spe-
cies (with 95% confidence intervals from 106 to 139) in
Admiralty Bay, 118 species (95% C1 from 105 to 152)
in Kongsfjord and 99 species (95% CI from 93 to 115)
in van Mijenfjord (Fig. 3). The points of the species
accumulation curves for Chao2 were slightly scattered
when low numbers of samples were considered (up to
about 20 samples). For larger sets of data the points
tended to form curves of similar shape for the three
sites. The 95% confidence intervals of all the curves
overlapped. The Chao?2 estimates of total richness cal-
culated for 44 samples gave mean 106 species (95% Cl
from 97 to 132) in Admiralty Bay and 103 (95% Cl
from 92 to 131) in Kongsfjord.

The MM estimator of the asymptotic value of total
species richness gave 105 species in Admiralty Bay,
96 species in Kongsfjord and 102 species in van
Mijenfjord.

There were 75 genera and 28 families of polychaete
in Kongsfjord, 63 genera and 27 families in van
Mijenfjord and 86 genera and 28 families in Admiralty
Bay. The distribution of species among families was
similar at all sites (Fig. 4) and the same families domi-
nated in terms of the number of species. The most
speciose families included Terebellidae (7-14 species),
Ampharetidae (6-13 species), Maldanidae (7-12 spe-
cies), Spionidae (4-9 species) and Polynoidae (4-9
species). Nine families were represented by no more
than one species in each of the sites: Scalibregmatidae,
Chaetopteridae, Pectinaridae, Hesionidae, Cossuri-
dae, Apistobranchidae, Pholoidae, Sternaspidae and
Onuphidae.

Discussion

There was no difference in diversity, across a range of
measures, between the infaunal polychaetes of the
Antarctic Admiralty Bay and the Arctic fjords of Sval-
bard. There are only a few other polar benthic studies
which both: (1) report the polychaete diversities, (2)
use sampling methods comparative to ours. The sam-
ple and the site species richness of Kongsfjord, van
Mijenfjord and Admiralty Bay lay within the same
range as a group of other Arctic and Antarctic sites
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Terebellidae
Ampharetidae
Maldanidae
Spionidae
Polynoidae
Syllidae
Sabellidae
Phyllodocidae
Paraonidae
Flabelligeridae
Capitellidae
Oweniidae
Trochobranchidae
Sphaerodoridae
Orbiniidae
Ophelidae
Cirratulidae
Nephtyidae
Lumbrineridae
Dorvilleidae
Scalibregmatidae
Glyceridae
Chaetopteridae
Pectinariidae
Nereididae
Hesionidae
Cossuridae
Apistobranchidae
Pholoidae
Sternaspidae
Onuphidae

m Kongsfjord
m Van Mijenfjord
o Admiralty Bay

0 5 10 15

number of species per polychaete family

Fig. 4 Hollow curve distribution of the number of species per
polychaete families in the studies sites. The families are ordered
according the average number of species

(Table 1). This finding contrasts sharply with the sub-
stantial differences in diversity of Arctic and Antarctic
epibenthic megafauna. Piepenburg etal. (1997)
recorded that the diversity of brittle stars and sea stars
dredged from the Weddell Sea was higher than off
north-eastern Greenland, and noted that the differ-
ences were consistent at different spatial scales (sam-
ple, assemblage and regional). Starmans and Gutt
(2003) found higher numbers of taxa per sample of epi-
benthic megafauna in the Weddell Sea and Bellings-
hausen Sea than off north-eastern Greenland. The lack
of a large-scale latitudinal gradient in sediment infau-
nal assemblages, in contrast to clear patterns observed
for hard bottom epifauna, was pointed out in early
work of Thorson (1957). Richardson and Hedgepth
(1977) studied soft-bottom fauna at Anvers Island
(Antarctic Peninsula) and found diversities (Shannon-
Wiener index) comparable to and species richness even
higher than values noted for Virginia and North Caro-
lina shelf fauna. Kendall and Aschan (1993) failed to
find significant differences in the sample diversity of
shallow water soft-bottom infauna of Spitsbergen
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(78° N), North Sea (55° N) and Java (7° S). Our study
suggests no difference in Arctic/Antarctic infaunal
polychaete diversity at the scale of a sample or at the
scale of a large area. That contrasts with results of
methodologically standardized studies of mega-epi-
fauna (Starmans and Gutt 2003; Piepenburg et al
1997). Nevertheless, all the polar comparisons men-
tioned above are based on a small number of sites in a
limited geographical area and this raises questions of
how well sampling has represented the generality of
Arctic and Antarctic faunas. There are possible
sources of biases in comparative diversity studies as
ours. No two sampling campaigns are alike; samples
are collected for many purposes other than making
comparisons of diversity, but nevertheless we have lit-
tle option but to use the data they provide in compara-
tive studies of biodiversity. The generality of the
patterns observed in our study will hopefully be tested
in the future. If the results of our study are proved to
reflect the general pattern, the question emerges: why
should there be a pattern of higher Antarctic diversity
in megabenthic epifauna but not in the polychaetes or
generally in infauna?

A number of hypothesis have been proposed to
explain the differences in Arctic and Antarctic biodi-
versity. Macroecologists argue that diversity patterns at
geographical scales are driven by regional rather than
local processes (Ricklefs 1987). If this train of argu-
ment is followed, the differences in diversity between
polar regions are presumed to derive from the longer
period of stable conditions in the Antarctic. The Ant-
arctic biota has evolved over the past 20 million years
of relatively stable physical conditions pertaining after
the isolation of Antarctica by circum-Antarctic current
and subsequent massive cooling (Dayton et al. 1994;
Dayton 1990). In contrast, during the last glaciation
Arctic continental shelves were either exposed or cov-
ered with glacial ice resulting in a nearly complete
eradication of the benthic fauna (Dunton 1992). The
present Arctic benthic fauna is a young biocenosis that
has remained in a state of active colonization over the
past 6,000-14,000 years (Dayton et al. 1994). An alter-
native argument for the higher Antarctic diversity
relates to the fact that the area of the Arctic Ocean is
less than half that of the Southern Ocean (Dayton
1990). According to species richness-area relationships
(Rosenzweig 1995) that should result in lower Arctic
diversity (Gray 2001).

Do these large-scale evolutionary processes lead to
the differences in diversity at local scales? Cornell and
Lawton (1992) argued that local species richness is
proportional to the size of the regional species pool.
Witman et al. (2004) studied the latitudinal patterns of
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Table 1 Number of polychaete species recorded in Arctic and
Antarctic soft-bottom surveys

Site Sieve Sampled S s

mesh area

size  (m2)

(mm)
Arctic
Kongsfjord, Spitsbergen3 05 80 199+ 80 97
Van Mijenfjord, Spitsbergen3 1 4.4 13.7+ 83 91
Sassenfjord, Spitsbergen B 0.5 2.5 31 +£3 69
Coastal waters of Kara Seac 0.5 8.0 21 = 11k 81
Disko Fiord, West Greenlandd 1 32 - 48
Barents Seae 1 44 122+ 56 95
Pechora Seaf 1 6.6 122+ 43 78
Frantz Josef Land8 1 45 149+ 6.0 77
Antarctic
Admiralty Bay3 05 79 157+ 9.4 101
Terra Nova Bay, Ross Seah 1 1.4 228+ 137 77
South Shetland Islandsl 0.5 6.9 164+ 6.6 89
Arthur Harbor, Anvers Island1 1 6.8 - 106

All studies employed 0.1 m2 van Veen grabs to collect samples

S number of polychaete species per sample (mean + SD); TS to-
tal number of polychaete species found in a study

a Present study

b Kendall (1994)

¢ Jorgensen et al. (1999)

d Schmid and Piepenburg (1993)

e Dahle et al. (1997)

£ Dahle et al. (1998)

« Dahle et al. (2006)

h Gambiet al. (1997)

1 San Martin et al. (2000)

i Richardson and Hedgepth (1977)

k Number of species per station (five replicate grab samples per
station, sample data not available)

hard bottom epibenthic diversities at both local and
regional scales and showed that latitudinal patterns
were much stronger at the regional scale than at the
local scale. The variation of local community richness
at a global scale apparently reflected both the size of
the regional pools of species and the local-scale ecolog-
ical processes. We do not know the extent to which the
ecological and evolutionary mechanisms are reflected
in data sets collected at different spatial scales, or if
local studies can reveal broad-scale low amplitude driv-
ers. Actually, some mechanisms operating at the eco-
logical temporal and spatial scales were also proposed
as possible explanations of observed Arctic/Antarctic
diversity differences.

For some time, Arctic benthic habitats have been
regarded as environmentally harsher due to regular dis-
turbance by the iceberg scouring, which was supposed to
result in low benthic diversity (Dayton 1990). However,
iceberg scouring is also a common phenomenon in the

613

Antarctic and even if it negatively impacts the benthic
biota at the local scale, it may increase the regional
diversity due to the increase in habitat heterogeneity and
prevention of competitive exclusion (Gutt and Piepen-
burg 2003).

Another explanation for differences in benthic
diversity between Arctic and Antarctic was related to
differences in bottom heterogeneity (Jazdzewski et al.
1995). Knox and Lowry (1977) assumed that due to the
lower sedimentation of terrestrial material the Antarc-
tic bottom is supposed to be covered by larger number
of stones and small boulders transported by icebergs.
Additionally, numerous sponges, gorgonians, holothu-
rians and other large sessile suspension feeders serve as
biogenic substrata for other animals thereby creating
the typical Antarctic “multi-storied assemblages”
(Gutt and Schickan 1998). Starmans and Gutt (2003)
observed hot-spots in benthic diversity at sites with
mass occurrences of sponges and much lower diversity
in habitats lacking the three-dimensional structures.
They mentioned that at predominantly soft-bottom
Antarctic stations the numbers of taxa recorded fell
within the range typical of Arctic sites.

We suppose that the widely accepted paradigm of
higher Antarctic diversity first perceived and well docu-
mented for the epi-fauna is linked to the differences in
three-dimensional heterogeneity of their habitat. The
three-dimensional structures created by large drop
stones and mass occurrences of large suspension feeders
provide extra substrata and increase the structural com-
plexity of the habitat that result in the huge species
enrichment of epifauna. Within the sediment fabric
there is little heterogeneity of the scale described for the
epibenthos. The spatial heterogeneity created by bio-
genic structures, different sediment sorting, etc., are of a
far lesser scale and are probably of the same magnitude
in Arctic and Antarctic sedimentary habitats. All the
other arguments such as differences in geological age or
regional area apply equally to both epifauna and
infauna. If such explanations operate they should also
generate a difference in the diversity of the infauna of
both regions. In the surveys reported above we were
unable to document any difference in species richness
either on sample or large area scale. We suggest that
heterogeneity of habitat has an overwhelming effect on
patterns of local diversities and masks the effects of
differences in regional history. An interesting point was
raised by Ragua-Gil et al. (2004), who studied mega-epi-
benthos in a few Antarctic localities and found high dis-
similarities in faunal composition between them. They
failed to find a direct relationship between the strength
of faunistic dissimilarities and the distances between the
localities, concluding that shallow-water Antarctic com-
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munities are shaped by local conditions rather than
large-scale processes, and that the circumpolar disper-
sion is limited by the fragmented distribution of shallow
water areas (isolated by grounded or floating ice cover-
ing 95% of the coastline in the high Antarctic). The
species pool around Antarctic may become compart-
mentalized by ice that would result, at least for inshore
species, in reduced size species pools from which the col-
onisers of any particular site can be drawn.

Diversity at higher taxonomic levels might be a bet-
ter indicator of the historical and regional processes
that shape contemporary diversity patterns. Ricklefs
(1987) noted that families have more ancient origins
than genera and species, and patterns of familiar diver-
sity undoubtedly record the evolutionary, historical,
and biogeographical settings of local communities
more faithfully than do patterns of generic and, espe-
cially, specific diversity. In the case of Arctic and Ant-
arctic soft-bottom polychaetes, however, the diversity
was similar in all studied sites at the level of species as
well as at that of genera and families.

The HCD plots indicate the clades which are the most
diverse, and thus probably experienced more rapid spéci-
ation and reduced extinction compared with their sister
taxa (McHugh and Fong 2002). In our study there was lit-
tle difference between the identity of the dominant fami-
lies in the Arctic and those in the Antarctic. The same set
of families was reported to be the most diverse by the
other polar benthic studies (Table 2) as well as by the all
taxa inventories compiled by Sirenko (2001) for the Arc-
tic and by Clarke and Johnston (2003) for the Antarctic.
The most speciose families described in polar polychaete
studies are among the most diverse families worldwide
indicated by the HCD plotted from the complete world
polychaete species list by McHugh and Fong (2002). In
search for the biological explanation of the similar HCDs
across different taxa, several life history traits were pro-
posed as stimulating intensive spéciation. Short genera-
tion time (early age of first reproduction, short life-spans)
and high resource availability (high mobility, trophic sta-
tus) were found to correlate with high diversity in mam-
malian and bird assemblages (Marzluff and Dial 1991).
Nevertheless, it is difficult to find an association between
life history traits and diversity within polychaete families.
The most diverse polychaete families (such as Terebelli-
dae, Ampharetidae, Maldanidae, Spionidae or Polynoi-
dae) differ in the age of the first reproduction, life span,
body size, fecundity, dispersal, mobility and feeding types
(McHugh and Fong 2002).

Our simple comparison of just a few data sets from
polar regions give a surprising results of similar local
diversity measured at the scale of samples and at the
scale of the whole marine inlets. These findings corrob-
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Table 2 Most speciose polychaete families in polar benthic
studies

Arctic Antarctic

1 2 3 4 5 6 7 8 9 10
Terebellidae + + + 4+ + + + + o+ o+
Ampharetidae + + + + + + + +
Sabellidae + + o+ o+ + o+
Polynoidae + o+ + o+ + o+
Spionidae + + + + 4+ + 4
Maldanidae + o+ + o+ o+ o+ o+ 4+
Phyllodocidae + o+ o+ o+ +
Syllidae + + + 4+ + 4+
Lumbrineridae +
Dorvilleidae +
Flabelligeridae +

+ Indicates family represented by a number of species higher than
5% ofall polychaete species recorded in a given study; / Kongsfj-
ord (present study); 2 van Mijenfjord (present study); 3 Hare and
Tanquary fiords, Ellesmere Island (Curtis 1972); 4 coastal waters
of Kara Sea (Jorgensen et al. 1999); 5 all Arctic species inventory
(Sirenko 2001); 6 Admiralty Bay (present study); 7 South Shet-
land Islands (San Martin et al. 2000); 8 Arthur Harbor, Anvers Is-
land (Richardson and Hedgepth 1977); 9 Terra Nova Bay, Ross
Sea (Gambi etal. 1997); 10 all Antarctic species inventory
(Clarke and Johnston 2003)

orate Piepenburg’s (2005) recent argument that com-
mon notion of the generally higher Antarctic diversity
should be revisited. How general is the pattern of Ant-
arctic being more diverse than the Arctic? How does
this pattern vary across different ecological groups (as
infauna/epifauna) or across different taxa? Is it uniform
over the range of spatial scales? These questions
remain unresolved until the new extensive comparative
data on polar biota are available.
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