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Abstract: The meiobenthic community of Potter Cove (King George Island, west Antarctic Peninsula)
was investigated, focusing on responses to summer/winter conditions in two study sites contrasting
in terms of organic matter inputs. Meiofaunal densities were found to be higher in summer and lower in
winter, although this result was not significantly related to the in situ availability of organic matter in
each season. The combination of food quality and competition for food amongst higher trophic levels
may have played a role in determining the standing stocks at the two sites. Meiobenthic winter
abundances were sufficiently high to infer that energy sources were not limiting during winter,
supporting observations from other studies for both shallow water and continental shelf Antarctic
ecosystems. Recruitment within meiofaunal communities was coupled to the seasonal input of fresh
detritus for harpacticoid copepods but not for nematodes, suggesting that species-specific life history or
trophic features form an important element of the responses observed.
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Introduction

The Antarctic marine ecosystem, with its cool water
temperatures and strong seasonal fluctuations, represents a
unique environment. During the summer, light is available
to primary producers, such as microalgae (phytoplankton,
sea-ice algae and microphytobenthos) and macroalgae,
which are responsible for fixing much of the carbon
utilized by marine organisms (Thomas et al. 2008). Despite
the seasonality, one of the early paradigms that ‘the
Antarctic sessile benthos subsists trophically on the strong
seasonal input of phytoplankton blooms and ceases feeding
during the remainder of the year’ has been subject to
subsequent challenge and re-evaluation (e.g. Clarke 1988,
Arntz & Gili 2001). Several recent studies carried out both
on the deeper continental shelf and in shallow water coastal
sediments (Bowden 2005, Echeverria & Paiva 2006, Smith
et al. 2012) have demonstrated no cessation in feeding in
winter and the presence of a ‘food bank’. This, coupled with
the previously unrecognized capacity of at least some
organisms to feed on different elements of the plankton (e.
g. protists, nano- and picoplankton via detritus re-
suspension), allows constant macrobenthic standing stock
and community composition, and possibly even year-round
recruitment (Arntz & Gili 2001).

Most research in this field to date has focused on the
benthic macrofauna, and the meiofauna has been poorly
investigated despite its importance for organic matter
remineralization and nutrient cycling, and its role as food
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for higher trophic levels. Until now only Vanhove et al.
(2000), in a study carried out at Signy Island (South
Orkney Islands), have addressed the possible relationship
between meiofaunal standing stock and primary
production, based on fortnightly sampling over one year
in a shallow site. Other studies have linked shallow
Antarctic meiofaunal taxa abundances and distribution
to sediment grain size and/or spatial variation in organic
matter input (de Skowronski & Corbisier 2002, Veit-
Kohler et al. 2008, Hong et al. 2011). Pasotti et al. (2012)
performed laboratory tracer experiments to compare the
importance of bacteria versus microalgae for a number of
Antarctic meiofaunal taxa. Their results showed that
different meiobenthic groups had different feeding
capacities for the two labelled food sources used.
However, the overall carbon uptake was too low to
provide their putative metabolic requirements, leading to
the conclusion that other food sources were relevant for
these meiobenthic metazoans. Tightly linked to the
sediment they inhabit, most meiofauna lack pelagic
larvae (Palmer 1988) and it is probable, therefore, that
recruitment will be linked to food availability and local
biogeochemical conditions.

The present study focused on advancing understanding
of the seasonal differences in Antarctic meiofauna by
comparing two adjacent shallow water sites contrasting in
terms of sediment characteristics, food availability in
winter, food availability in summer, and the location
and surroundings. The study addressed the hypotheses
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that: 1) meiofaunal density and nematode biomass are
higher in summer compared to winter due to the greater
availability of freshly-produced organic material, ii) the
main meiofaunal taxa (copepods, nematodes) recruit
during the summer season, and iii) the most abundant
taxa show similar responses in terms of abundance,
biomass and juvenile to adult ratio.

Material and methods
Study sites and sampling strategy

Two sites were selected in Potter Cove, a fjord-like
embayment on the southern coast of King George Island
(Isla 25 de Mayo, South Shetland Islands) situated to the
north-west of the Antarctic Peninsula (Fig. 1). The bay is
characterized by the presence of a retreating glacier and
relatively shallow depths, with a maximum depth of
¢. 50m. A clockwise circulation brings sediment-free
waters from Maxwell Bay into the cove (Kloser et al
1994, Schloss et al. 2002). The study sites were two shallow
water (15 m depth) stations, located on opposing shores of
the cove (Fig. 1). Station 1 (ST1) was adjacent to the Potter
Peninsula (62°14'07.2"S, 58°39'56.2"W), a few hundred
metres from the outflow of Potter Creek, a river that flows
during the summer months and carries high loads of
land-derived material. Station 2 (ST2) was on the north
shore, adjacent to the Barton Peninsula, where it is mainly
influenced by the clear waters entering the cove.
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Fig. 1. Map of the location of King
George Island and Potter Cove,
showing the two study sites
(ST1, ST2).

In late November 2009 (early summer samples) and
mid-August 2010 (winter samples), sediment samples
were taken at the two sites by scuba diving using Perspex
push cores (5.4 cm inner diameter, 22.89 cm? surface area,
10-14 cm sediment depth). At each station and sampling
occasion six replicate sediment cores were obtained:
three for meiofaunal community analyses, and three for
pigment and grain size analyses. The top 2cm were
carefully cut from the core. For meiofaunal community
analysis these were stored in formaldehyde (4%, buffered
with seawater), whilst for pigment and grain size analyses
the samples were kept frozen (-20°C) in the dark until
processing. The 0-2 cm layer was selected since previous
studies in Potter Cove have confirmed that it contains the
majority of taxa (e.g. the 2-5 cm layer contains virtually
only nematodes and polychaetes) and contributes more
than 50% of the total meiofauna community of the
0-5 cm layer (Pasotti et al. 2012).

Environmental variables

Grain size analysis was carried out on the three replicates
using a Malvern Mastersizer 2000 analyser, after sieving
the coarse fraction (boulders, pebbles) on a 1000 mm
screen. Sediment fractions from 0.4-900mm were
expressed as volume percentages and classified according
to the Wentworth (1922) system. After testing for
significant differences with PERMANOVA and running
a draftsman plot on the detailed size classes (<4 um,
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4-63 um, 63125 um, 125-250 um, 250-500 um, > 500 um;
data not shown), considerable redundancy was identified
between the various sediment size classes. In light of the
high redundancy of the various sediment size classes, and
in order to generate a readable output from the principal
component analysis (PCA) carried out on the complete
set of environmental variables, sediment size was grouped
into two classes, namely silt (0.4-63um) and sand
(631600 um). For this reason the results only include
these two size classes.

Total nitrogen (TN), total organic carbon (TOC), total
carbon (non-acidified samples) to nitrogen ratio (C/N)
and organic carbon (acidified samples) to nitrogen ratio
(Core/N) were determined on triplicate, dried and, when
needed, acidified (with 10 N HCI) sediment samples using
a Flash 2000 organic element analyser.

Pigment concentration analysis was carried out on three
replicates obtained at each site and sampling occasion. The
sediment was first lyophilized and homogenized, then
extracted in 90% acetone and separated using reverse-
phase high-performance liquid chromatography. The
resulting solution was subjected to spectrophotometric
analysis with a fluorescence detector (Gilson Inc,
model number 121) in order to estimate the pigment
concentration (Jeffrey et al. 1997). Chloroplast Pigment
Equivalents (CPE, pg C g’ dry sediment) were derived as
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the sum of chlorophyll ¢ (chl ¢) and its degradation
products (phaeopigments). Fucoxanthin concentration
(ugCg' dry sediment) was used as an indicator of
brown/golden brown algae presence (Dring 1982).

Meiofaunal abundance and biomass

The extraction of meiofauna followed standard
procedures of centrifugation-rotation with LUDOX
HS40, and sieving over 1000 and 32 pum sieves (Heip
et al. 1985, Vincx 1996). Counting was carried out
following sub-replication with a meiofauna sample
splitter (Jensen 1982) for the more numerous taxa
(nematodes, copepods and nauplii), with total counts
being completed for other taxa. From the sample splitter,
which contains eight chambers, three were randomly
selected to be used as sub-replicates of the sample for
counting nematodes, copepods and nauplii.

Nematodes were identified at the genus level, collecting
¢. 100 individuals randomly from each replicate and
mounting them on glass slides. The online key for free-
living marine nematodes (NeMysKey©) and the key from
Warwick et al (1998) were used for identification.
Nematode trophic guild composition was described
based on the definitions given by Wieser (1953).
Standard methods were used for nematode (c. 1200

Table I. Results for PERMANOVA analysis of biological and environmental data from ST1 and ST2 during summer and winter.

Station Time Station x ~ Within level Within level Within level ST1 ~ Within level ST2
time winter summer summer vs winter summer vs winter
ST1 vs ST2 ST1 vs ST2
Biological data
Total taxa abundance 0.0406  0.0168 ns
Nematode abundance 0.0264  0.0699 ns
Harpacticoid abundance 0.08 0.0604 ns
Nauplii abundance ns 0.0368 ns
Cumacean abundance 0.01 ns ns
Nematode genera relative abundance 0.0621  0.0681 ns
Nematode biomass ns 0.082 ns
Nematode individual biomasses 0.0277 ns ns
J/A (nematodes) ns ns ns
N/C (harpacticoids) ns 0.0406 ns
Environmental data
Environmental 0.0385 ns ns
TOM (%) ns 0.08 ns
TOC (%) 0.0189 ns 0.0124 ns 0.0089 ns 0.0134
TN (%) ns ns ns
C/N ns ns ns
Corg/N ns ns ns
CPE ns ns ns
Fucoxanthin 0.0837  0.0956 ns
Phaeo/Chl a 0.0872  0.0702
ns = P>0.1.

CIN = total carbon (non-acidified samples) to nitrogen ratio, C,/N = organic carbon (acidified samples) to nitrogen ratio, CPE = chloroplast pigment
equivalents, J/A = juveniles to adults ratio in nematodes, N/C = nauplii to copepodids ratio in harpacticoids, phaeo/Chl a = phaeopigments to
chlorophyll a ratio, TN = total nitrogen, TOC = total organic carbon, TOM = total organic matter.
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Fig. 2. Principal component analysis (PCA) based on the
environmental parameters chloroplast pigment equivalents
(CPE), carbon to nitrogen ratio (C/N), fucoxanthin
concentration, total organic carbon concentration
(TOC, %), total nitrogen (TN, %), sand (%) and silt (%).
SUM = summer, WIN = winter.

nematodes per replicate) biomass determination, based
on estimation of body volume using Andrassy’s formula
(Andrassy 1956):

V=LxW?/16x10°, (1)

where V is the volume in nanolitres, L is the length in pm
(excluding filiform tails, if present) and W is maximum
width in ym. Body volume was converted to biomass
(ug wet weight 10cm™) assuming a specific gravity of
1.13 (Wieser 1960) and a dry/wet weight (DW/WW)
ratio of 0.25. Individual biomass was then converted to
carbon assuming a DW pg™! C ratio of 0.124 (Jensen
1984). Community biomass values (ug C 10 cm™) were
calculated as the product of nematode densities
(individuals per 10cm?) and the arithmetic mean of
individual biomass values.

As a tool for the investigation of seasonality in
recruitment dynamics, juvenile to adult ratio (J/A) was
calculated for nematodes and expressed as the ratio of
juveniles versus female and male adults. For harpacticoid
copepods, the nauplii to copepodids ratio (N/C) was
calculated, where copepodids included copepodid I-V
(juvenile forms) and copepodid VI or adult forms.

Table II. Sedimentary organic matter composition.

Statistical analysis

To test for differences between stations and seasons in
meiofaunal densities and biomass (all fauna combined,
and nematodes, harpacticoid copepods, cumaceans and
nauplii separately), nematode genera, and environmental
variables non-parametric permutational ANOVAs
(PERMANOVA) with a fully crossed three-factor
design were performed with random factor core ‘co’
nested in the fixed factor station ‘st’, next to the fixed
factor time ‘ti’. The interaction term ‘st x ti’ gives
information about the differences at each time of the
above-mentioned parameters between the stations.

A Euclidean distance-based resemblance matrix was
used for the analysis of the environmental variables, while
a Bray—Curtis similarity resemblance matrix was used for
the abundance and biomass data. In cases of significant
‘st x ti’ interactions, pairwise tests of ‘st” and ‘ti” within
‘st x ti” were performed to investigate in which period
(summer or winter) the stations differed. Due to the
restricted number of possible permutations in pairwise
tests, p-values were obtained from Monte Carlo sampling
(Anderson & Robinson 2003). PERMDISP analysis was
not used since it is not appropriate for small sample sizes
where n < 5 (Anderson et al. 2008).

For the nematode genera composition, multi-
dimensional scaling (MDS) was performed in order to
better visualize the results. Two-way crossed analysis of
similarity (ANOSIM) was performed in order to test for
differences between stations or times. A PCA was run to
represent the influence of the environmental variables at
the different sampling stations. Abundance and biomass
data were fourth root transformed prior to the analysis of
the whole community, while nematode genus relative
abundances were square root transformed. Environmental
data were normalized since variables with different unit
measures were analysed together.

Results

A summary of all PERMANOVA results is provided in
Table I.

Environmental description

The PERMANOVA generated a significant p-value for
the factor ‘st’, indicating that the two sampling stations

TOM (%) TN (%) TOC (%) C/N Corg/N
Summer STI1 5.22+0.94 0.09+0.05 0.29+0.007 104+ 11.35 4.42+3.41
ST2 6.09+0.73 0.067%0.01 0.69+0.06 19.13+2.71 10.30+0.74
Winter STI 3.88+0.38 0.03%0.01 0.35+0.11 20.71+5.53 11.40+0.84
ST2 3.87+1.06 0.03%0.006 0.45+0.10 15.22+2.19 11.88+0.91

C/N = total carbon (non-acidified samples) to nitrogen ratio, C,/N = organic carbon (acidified samples) to nitrogen ratio, TN = total nitrogen,

TOC = total organic carbon, TOM = total organic matter.
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differed in terms of environmental variables. There were
no significant differences between the summer and winter
sampling periods. The PCA indicated that the two
stations differed mainly in TOC and CPE content
during summer, whilst in winter there were no clear
differences (Fig. 2).

Grain size

The PERMANOVA run on the silt and sand classes
showed that neither ‘st’ (P = 0.0699) nor ‘ti’ (P>0.1)
were significantly different.

Sedimentary organic matter

Mean values for total organic material (TOM, %), TOC
(%), TN (%), C/N and C,,,/N are reported in Table II.
Only TOC was significant at P<0.05 (see Table I)
for the ‘st x ti’ factor. Analysis of TOM identified
only a minor and non-significant influence of time,
with PERMANOVA results giving a p-value of 0.08.
The TN and C/N did not differ between either stations
or seasons. Percentages of TOC varied significantly for
‘st x ti” (P=0.012), with higher values at ST2
(0.69 £ 0.06) compared to ST1 (0.29 +0.007) in summer
(pairwise test P = 0.0089). At ST1, the TOC did not vary
significantly between seasons whilst it was significantly
higher in summer compared to winter in ST2 (pairwise
test P = 0.013). Percentages of TOM showed a decrease
at both stations from summer (ST1 5.22£0.94, ST2
6.09 +0.73) to winter (ST1 3.88 £0.38, ST2 3.87 £ 1.06).

Pigments

No significant differences in CPE or phaeopigment
concentrations between sampling locations or seasons were
identified by PERMANOVA. The CPE concentrations
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Fig. 3. Chloroplast pigment equivalents (CPE), fucoxanthin
concentration (ug g”! dry sediment  SD, left axis) and total
organic carbon (TOC) concentration (% * SD, right axis) at
the two sampling stations during summer and winter.
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Fig. 4. Nematode densities (vertical bars, ind. 10 cm?+SD,
left axis), nematode biomass (red rhombus, pg C 10 cm™ * SD,
right axis) and mean relative genus abundance at each study
site during summer and winter.

were typically much higher in ST2 than ST1 during summer
(Fig. 3), although with large variation (97.441+44.79
and 26.39+4.18 uyg g DW sediment, respectively). There
were no differences between the two sampling stations
during winter.

Fucoxanthin concentrations indicated non-significant
differences for ‘st’ (P = 0.08) and for ‘ti’ (P = 0.09). The
highest concentration was found at ST2 in summer
(25.5+13.1 ugg' DW).

Meiofaunal abundances

Total meiofaunal abundances were significant for ‘st” and
‘ti’ (PERMANOVA). The two sampling stations differed
from each other only during summer, whilst ST2 showed
differences between summer and winter. Higher numbers
were present in ST1 compared to ST2 during summer
(12 181 £ 3821 and 4681 + 1683 ind. 10 cm™, respectively).
The total abundances at ST2 dropped from 4681 £ 1683 ind.
10cm™ in summer to 1307 £614 ind. 10cm™ in winter.
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Fig. 5. Harpacticoid copepod, nauplii and cumacean
abundances (ind. 10 cm™ * SD) at each study site during
summer and winter.
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Fig. 6. Relative abundances of the most abundant nematode
genera at the two study sites during summer and winter.

Nematodes were always the most abundant and
numerically important taxon, constituting 92% of the
community in summer at ST2 and 95% at ST1, while in
winter their relative abundances were 98% and 97%,
respectively. Nematode abundances were around one
order of magnitude higher in ST1, with no significant
differences between seasons (Fig. 4). At ST2 there was
some indication of a seasonal difference, although the
PERMANOVA p-value was non-significant (P = 0.069).
Harpacticoid copepods (Fig. 5) showed higher
abundances in summer compared to winter (P = 0.06).
Nauplii abundance showed a significant seasonal change
(P =0.0368), with lower numbers in winter (Fig. 5).
Cumaceans were significantly more abundant at ST2,
with no seasonal change (Fig. 5).

Nematode genus composition

The nematode genus composition showed marginally
non-significant p-values for both ‘st” and ‘ti’ (P = 0.0621
and P = 0.0681, respectively). The nematode community
genus composition differed between stations and seasons
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Fig. 7. Multi-dimensional scaling (MDS) results based on
nematode genus relative abundances (square root
transformed) at the two study sites.
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Fig. 8. Trophic composition of the nematode community.
Based on the feeding guilds of Wieser (1953): 1A = selective
deposit feeders, 1B = non-selective deposit feeders,
2A = epistrate feeders, 2B = predators.

(Figs 4 & 6). The MDS (Fig. 7) based on genus
composition indicated that the two stations clearly
differed during the summer, whereas winter samples
were less distinct (two-way crossed ANOSIM: between
stations R = 0.815, P = 0.01, between times R = 0.519,
P = 0.01). The ST1 nematode community in summer was
dominated by three genera: Aponema (38%), Daptonema
(21%) and Halalaimus (15%). ST2 showed a more even
and diverse community, with the highest relative
abundance contributed by Dichromadora (18%). In
winter, the ST1 community was still dominated by few
genera, with Halalaimus (23%) followed by Aponema
(20%) and Metalinhomoeus (12%), and ST2 was more
evenly structured, with Linhomoeus (20%) followed by
Halalaimus (15%) and Dichromadora (10%). The relative
abundances of the different nematode trophic groups are
illustrated in Fig. 8. ST1 in summer appeared to host a
higher relative presence of grazing genera, such as the
epistrate feeding group (2A), although PERMANOVA
did not identify a significant difference. Reflecting the
genus composition data, the communities at ST2 during
summer and at both stations during winter showed more
even trophic composition, with selective deposit feeders
(1A, 38%) followed by epistrate feeders (2A, 30%) and
non-selective deposit feeders (1B, 25%), and a relatively
high presence of predators (2B, c¢. 5%). In ST1 during
summer, there was a relatively greater abundance of
epistrate feeders (2A) (up to 60%, average 50%) and a
very low representation of predators (2B, 0.6%).

Nematode biomass

Nematode biomass (ug C 10 cm™) data are presented in
Fig. 4. The highest biomass values were recorded at ST1
during summer, reaching up to 2.2mg C 10cm™
although with very high variability. Biomass generally
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Fig. 9. Ratio of juvenile to adult (J/A) nematodes and nauplii
larvae to copepodids I-V and VI (N/C) (mean + SD).

decreased from summer to winter, more noticeably at
ST1. There was a significant difference in individual
biomass between sampling stations (P = 0.0277) but not
between seasons, with ST2 hosting larger nematodes than
ST1 (0.1 £0.04 ug C ind™" in ST2, 0.04+0.01 pg C ind.™
in ST1). The nematode length to width ratios (L/W) were
not significantly different between sampling stations or
seasons. The average L/W values ranged between 27 + 11
and 33%15 in STI1 and 30%+12 and 35+ 19 in ST2, in
summer and winter, respectively.

Juvenile to adult ratios

No significant differences were detected between the two
sampling stations. There were significant differences
(P =0.04) in N/C for harpacticoids between seasons
(Fig. 9), with higher values in summer (ST1 1.40 £ 0.35in
summer vs 0.30+£0.29 in winter, ST2 2.26+0.96 in
summer vs 0.01 £0.03 in winter). Harpacticoids showed
the highest ratio during the summer at ST2 (Fig. 9).
Nematode J/A did not show any significant differences
between sampling stations or seasons, showing a
generally constant value of 1.13 +0.34 (Fig. 9).

Discussion
Spatial differences

To clarify the possible effects of seasonality on
meiobenthic community structure at the two study sites
the environmental similarities and differences are first
discussed. Granulometrically similar to one another, the
two sites differed mainly in terms of organic matter
content. ST2 showed organically richer (> TOC, > CPE
concentration, > fucoxanthin concentration) sediments
compared to ST1 during summer, whilst in winter the
concentrations were more similar, with a general decrease
in TOM content. The CPE values found in the sediments
of both sites were comparable to those previously

http://journals.cambridge.org Downloaded: 24 Sep 2014

reported from Potter Cove (Veit-Kohler 2005) and from
the Terra Nova Bay continental shelf (Pusceddu ez al
2000). Percentages of TOC in the current study were
remarkably low (never > 0.8%), and were lower than
those found in Hornsund Fjord (Spitsbergen, Arctic)
(Grzelak & Kotwicki 2012) and in a deep sea canyon
(Ingels et al. 2011). Despite these low TOC values,
meiofaunal abundances were up to one order of
magnitude higher than those in Hornsund Fjord, and
biomass showed values comparable to, if not higher than,
those found in productive systems such as an estuary (Tita
et al. 2002). The higher TOC values at ST2 were not
reflected in higher meiofauna densities or biomass.
Overall, the meiofauna showed peaks of abundance
(> 10000 ind. cm™) comparable to previous reports in
Potter Cove (Pasotti et al. 2012 and references therein)
and Signy Island (South Orkney Islands, Vanhove et al.
2000). These values were much higher than those reported
by Hong et al (2011) in the adjacent Marian Cove
(King George Island). Biomass values were high (up to
2mg C 10 cm™), comparable to those found in temperate
estuaries (Tietjen 1969), and up to two orders of
magnitude higher than those reported for deep sea sites
(Gambi et al 2010). When the two study sites were
compared in terms of meiobenthic densities and
community composition, they differed only in summer,
with higher values and greater diversity in ST1.
Differences in meiobenthos abundances have often been
correlated to sediment grain size (de Skowronski &
Corbisier 2002) or organic matter availability (Vanhove
et al. 2000). However, here both stations were highly
dominated by mud (on average > 80%) and no significant
differences in sediment composition were detected. When
comparing the two sites during summer, it is notable that,
despite the higher food availability, the nematode
community at ST2 did not achieve higher biomass. Coull
(1999), in a review on the role of meiofauna in estuarine
systems, argued that food quality rather than quantity was a
more important influence on meiofaunal standing stocks. It
is plausible that the organic matter present at ST2 was not
directly exploitable by the fauna. During the summer
months, brown seaweeds, such as perennial Desmarestiales
species, are responsible for high primary production in
Potter Cove, leading to high macroalgal biomass potentially
becoming available as detritus (Quartino & de Zaixso 2008).
Most macroalgal primary production currently takes place
on rocky substrata along the outer part of the northern side
of the cove, with some recent evidence of colonization of
newly ice-free substrata in the inner parts of the cove
(Quartino et al. 2013). While macroalgae are generally
recognized to be highly unpalatable to many organisms,
they still provide a potential carbon source through the
activity of microbial decomposition processes. Prokaryotic
decomposition of available organic matter results in lowered
oxygen concentration in the sediments where these
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biochemical reactions take place. Thus, the overall lower
abundance of meiofauna and the lower nematode biomass
found at ST2 compared to ST1, combined with the
relatively greater presence in summer of the nematode
feeding group 1A (selective deposit feeders, 38%), could
provide further support to this hypothesis. Nematodes at
both study sites showed very high L/W values, indicating
that generally slender nematodes inhabit these sediments,
which is assumed to be an adaptation to low oxygen
conditions (Jensen 1987).

It appears that summer macroalgal primary production
in Potter Cove may not directly stimulate the meiobenthos,
and may negatively impact the community by generating
sub-oxic and stressful conditions within the sediments.
Further studies are required in order to confirm this
hypothesis. Local differences in macrofaunal standing
stocks could also play an important role in terms of
competition with the meiofauna for the available food
sources.

Seasonal differences

Meiofaunal densities varied significantly between summer
and winter at ST2. Here average winter densities
decreased to half of the summer values. A similar
pattern was observed for ST1, although due to high
variances this was not statistically significant. Biomass
values for both stations showed a significant decline from
summer to winter months. Seasonal dissimilarities were
driven mainly by differences in the communities of the
two main taxa, nematodes and copepods. The reduction
in total meiofaunal densities between seasons is a pattern
described by Vanhove ef al. (2000) in a different Antarctic
shallow water environment and by Pawlowska et al
(2011) in the Arctic. From our study, we can postulate
that the seasonal decrease in meiobenthos standing
stocks in Potter Cove could be due to: i) the more
refractory nature of the organic matter in winter, or ii) the
possible local decrease in oxygen concentration at the
water—sediment interface due to cessation of benthic
primary production and the continuation of benthic
respiration during the winter months. Nonetheless, the
relatively high nematode densities and biomass values that
were present during this period suggest that summer
primary production had been converted before the winter
months into other potential food sources (e.g. prokaryotes,
protozoan biomass or detritus). If so, the biomass reduction
observed is related to mortality of the meiofauna.

The J/A data obtained in this study shows that copepod
larval abundance changed with season, with significantly
higher numbers present in summer, whereas no pattern
was present for the nematodes (Fig. 9). This contrasts
with the findings of a study of sub-Arctic harpacticoid
species (Steinarsdottir ez al. 2003), where the copepods
brooded all year round, again supporting a constant
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availability of food. This may indicate species-specific life
strategies not investigated in the current study.

The meiofaunal seasonal abundance patterns differed
among the taxa studied. Nematodes and copepods showed
lower abundance during winter, whilst cumaceans did
not show significant seasonal changes. Nematodes are
represented by various trophic guilds, some of which are
dependent on fresh material such as benthic diatoms,
prokaryotes or other metazoans (epistrate feeders, selective
deposit feeders and predators). Harpacticoid copepods are
known to feed actively on microalgae, biofilms or detritus,
and cumaceans to feed mainly on detritus, although certain
species can be predators. Pasotti ef al. (2012) reported a
preference for phytoplanktonic diatom detritus compared
to bacterial detritus in Potter Cove cumaceans. The data
available suggest different interactions of each metazoan
group with its environment, and also differences between
summer and winter seasons. Life strategies, trophic and
other species-specific characteristics play an important role
in determining meiofaunal responses to environmental
changes in Antarctic shallow water ecosystems.

Conclusions

Meiofaunal densities in Potter Cove were generally higher
in summer and lower in winter, although seasonal input
of organic matter did not seem to underlie this difference.
This may be linked with the occurrence of food-quality-
related sub-oxic conditions.

Winter meiofaunal abundances were sufficiently high
to infer that energy sources are not limited during winter.
This is consistent with the hypothesis that there is no
cessation in feeding, as argued by other authors for both
shallow water and shelf Antarctic ecosystems.

Recruitment in meiofaunal communities can be coupled
or uncoupled to the seasonal input of fresh detritus, possibly
linked to species-specific life history characteristics or to the
trophic flexibility of the investigated taxon.
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