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Abstract’ The meiobenthos along a depth transect of
oligotrophic sediments in the Arctic Laptev Sea was
studied. The meiobenthos followed the general trends
reported from other studies: densities decreased with
depth in relation to the more limited supply of degrad-
able organic matter at greater depths. Although the
sediments along the transect were poor in organic matter
in comparison with the NE Atlantic, the densities fitted
well with the meiobenthic densities reported from the
latter area. It is suggested that the meiobenthos in the
cold polar waters is adapted to this extreme environment
by a rapid response to short food pulses to the sedi-
ments. Nematodes were identified up to genus level and
assigned to trophic groups. A total of 32 families com-
prising 95 genera were found along the transect. The
communities were dominated by deposit feeders whose
importance increased with depth. Both TWINSPAN
and CCA analyses revealed a community shift along the
depth transect: a shelf community dominated by Mic-
rolaimus and Chromadora could be distinguished from a
slope community dominated by Monhystera and Lept-
olaimus. Generic diversity decreased with depth.

Introduction

The study of the ecology of deep-sea meiofauna started
some 25 years ago (Thiel 1972) and focused mainly on
the Atlantic (review in Vincx et al. 1994) and the Med-
iterranean Sea (Soetaert et al. 1991a,b). Studies carried
out in polar waters are scarce. Pfannkuche and Thiel
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(1987) investigated the meiobenthos from the high
Arctic NE Svalbard Shelf and the Nansen Basin. Her-
man and Dahms (1992) and Vanhove et al. (1995)
studied the meiobenthic communities from the high
Antarctic Weddell Sea.

To date, no information is available on nematode
communities from Arctic deep-sea sediments. Data on
the biology of the Laptev Sea are scarce (Sirenko et al.
1995). Sheremetevsky (1977) studied the meiobenthos
from shallow waters and to our knowledge no taxo-
nomic data on nematode communities from the Laptev
Sea are available.

The Arctic Ocean is described as very ohgotroph1c
(Smith and Sakshaug 1990; Luchetta et al. 1994). Its
very high latitude and permanent ice cover are limiting
factors for primary production, resulting in a greatly
reduced amount of low quality organic matter supply to
the sea floor (Kréncke 1994; Kroncke et al. 1994).

This paper aims to describe the meiobenthic com-
munities along a depth gradient (65-3237 m) in the
Laptev Sea with special attention on the nematode
communities, in order: (1) to identify meiobenthic den-
sities and nematode community composition changes
along the slope in relation to diminishing food avail-
ability, and (2) to compare the nematode communities of
extreme environments with those from more temperate
deep-sea areas.

Materials and methods

Study area

The Arctic Ocean is considered one of the world’s most oligo-
trophic seas because of its very high latitude and permanent ice
cover (Smith and Sakshaug 1990). According to Luchetta et al.
(1994), nutrient concentrations in the Laptev Sea are low. From
May to the end of September, nutrients (mainly nitrate and phos-
phate) are depleted in the upper water column when large open
waters occur. The major source of carbon in the area is all-
ochthonous terrestrial peat, which provides very little nutritional
value for most marine organisms. However, some regional differ-
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Correspondence Analysis (CCA, Hill 1979b) was used to group
similar stations together.

Results
Study area

Sediment-related variables are mentioned by Boetius
and Damm (in press) (Table 1). The coarsest grain size
was measured at station 1 (50 um), followed by station 2
(10 pm). At the deeper stations, a medium grain size of
3 pm was found. Both chlorophyll ¢ and CPE values
(measured in the superficial centimeters) declined along
the slope. At station 1, a chlorophyll a value of
0.3 pgecm™ was noted whereas at station 5 only
0.02 pg cm™ chlorophyll ¢ was found. Deeper than
250 m, chlorophyll a values decreased strongly. CPE
values ranged from 3.58 pgem™ (station 1) to
0.56 pg cm™° (station 5).

3

Meiobenthos

Meiobenthic total densities (Fig. 2) reached a maximum
of 2,683 + 299 (SE) ind./10 cm? at station 1 and de-
creased with bathymetric depth to a minimum of
418 £ 93 ind./10 cm? at station 4. The densities at the
two shallow stations were significantly higher than at the
three deeper stations (Kruskal-Wallis analysis by rank,
P < 0.01). Nematodes were the dominant taxon (92% at
station 2, 98% at station 5), followed by harpacticoid
copepods (4% at station 1, 1% at station 5). Other
meiobenthic taxa (turbellarians, polychaetes, kin-
orhynchs, ostracods, cumaceans, priapulid larvae, gas-
trotrichs, tanaids and tardigrades) were observed
frequently but in lower numbers (0.7-7.9%).

Spearman Rank correlation coefficients showed the
densities to be significantly related to sediment chloro-
phyll a contents (P < 0.01). No other significant corre-
lation could be detected.

Nematode community composition

A total of 95 genera belonging to 32 families were found
along the transect (Table 2). Table 3 shows the domi-
nant genera for each station together with their relative
abundance. The shallow station (station 1, 65 m) showed
a strong dominance of Microlaimus followed by Quad-
ricoma and Leptolaimus. From these genera, only Le-
ptolaimus was listed among the 20 most dominant
genera of station 2 (230 m) and it was the only genus out
of the dominant ones from station 1 to be found in
relatively high abundances (>5%) at the 3 deepest
stations. Station 2 showed a different dominance pattern
in comparison with both the shallow and the deeper
stations. Chromadora was dominant here followed by
Halalaimus. Stations 3, 4 and 5 showed a more uniform
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Fig. 2 Mean meiobenthic densities per station + standard error

nematode community composition with Leptolaimus,
Metalinhomoeus and Monhystera always present among
the six most dominant genera. Genera known to be
typical of deep-sea areas (e.g. Acantholaimus and Hal-
alaimus) increased their significance in deeper stations
although this trend is not very clear.

Trophic structure of the nematode community

At all depths along the transect the deposit feeders
(1A + 1B) were dominant (Fig. 3) and their importance
increased with depth (Kruskal-Wallis analysis by rank,
P < 0.01) due to the increasing dominance of the 1B
group deeper down the slope (22% at station 1, almost
50% at stations 4 and 5). The 2A group (epistrate
feeders) was dominant at station 1 and became less im-
portant at deeper stations. The 2B group (predators/
omnivores) was much less abundant at all stations.

Hill’s diversity numbers Ny and N; indicated a de-
crease in nematode generic diversity with depth (Ta-
ble 4). Station 1 displayed the highest diversity values
(Ng = 70, N; = 42.14) followed by station 2. At deeper
stations, no large differences in diversity numbers were
detected. N, values reflected the same pattern, whereas
the distinction between the shallow and deep stations
disappeared at N.. (less sensitive to rare species).

The TWINSPAN analyses on untransformed density
data and on relative abundances showed the same re-
sults (Fig. 4). Two groups could be distinguished: one
group contained all replicates from station 1 and sta-
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Table 2 (Continued)
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Family Genus Feeding type Station 1 Station 2 Station 3 Station 4 Station 5
Amphimonhystrella 1B HE ok * *x *%
Cobbia 2A * - - * *
Daptonema 1b *% sk Kk EEET EE
Gnomoxyala 1B * * A — _
Linhystera 1A * * * - *
Metadesmolaimus 1B * * *k * ok
Paramonhystera 1B * - - - _
Promonhystera iB - * - - _
Theristus iB * — *k * _
Sphaerolaimidae Doliolaimus 1B - * - - _
Metasphaerolaimus 2B - * - - _
Parasphaerolaimus 2B - * - - *
Sphaerolaimus 2B * * * *% sk
Subsphaerolaimus iB * * — _ *
Linhomoeidae Eleutherolaimus 1B * * - Ak —
Linhomoeus 2A * * - - ~
Megadesmolaimus iB - - - - #®
Metalinhomoeus IB - * Hokeok ok woxk ok
Terschellingia 1A * * - * _
Axonolaimidae Ascolaimus 1B * = - - —
Axonolaimus iB * ok - — _
Odontophora iB - — _ #* _
Parodontophora B * * - — _
Diplopeltidae Campylaimus 1B * e sk s .
Diplopeltula 1A * * — — *
Southerniella 1A * - ok — -
Coninckidae Coninckia 1A * — - - _

tion 2 and two replicates from station 4. The deeper
stations (except two replicates from station 4) were all
listed together in the second group. The nematode
communities along the depth gradient in the Laptev Sea
could thus be divided into a ““shelf”” and a “down slope”
community although this separation is not strict, and a
gentle transition from shallow to deep-sea communities
occurred. Table 5 gives the ten most abundant genera of
the TWINSPAN groups and their relative abundances.
Microlaimus was the dominant genus in the shelf com-
munity with Chromadora, Leptolaimus, Daptonema,
Halalaimus and  Quadricoma being subdominant
(> 5%). Sabatieria, known as a dominant genus in shelf
and upper slope communities, was placed tenth with a
relative abundance of 2.7%. The slope community was
dominated by Monhystera (16.1%); Leptolaimus and
Metalinhomoeus were also present (> 10%) while Dap-
tonema was a subdominant genus (> 5%). Dominant
genera from the shelf community showed a very low
abundance at the deepest stations: Chromadora was not
among the ten most dominant genera in the second
TWIN group but Leptolaimus had a high occurrence all
over the transect.

The CCA plots (Fig. 5) show the depth gradient
along the first axis. Again, the gradient is relatively weak
and station 4 was plotted in between stations 2 and 3.
The shift in community structure is mainly associated
with sediment organic matter (CPE and chlorophyll a).
Stations 1 and 2 are separated along the second axis,
probably as a result in different sediment texture. The
species plot reveals the same pattern as observed in
Tables 3 and 5, with Microlaimus and Quadricoma being

associated with station 1, and Monhystera and Meta-
linhomoeus with deeper stations.

Discussion

Meiobenthic densities and nematode community
composition in the Laptev Sea

The decrease of meiobenthic densities with depth reflects
the findings of other studies on depth gradients (Thiel
1983; Tietjen 1992; Vincx et al. 1994). Pfannkuche and
Thiel (1987) reported similar results from the high Arctic
NE Svalbard shelf and the Nansen Basin. More recently,
Vanhove et al. (1995), De Bovée et al. (1996) and
Vanaverbeke et al. (in press) showed the same trends in
the Weddell Sea, the Skaggerak and the Goban Spur
respectively. The inverse relation between meiofaunal
stocks and depth is generally explained by the decreased
availability of organic matter with depth in terms of
both quantity and quality (Thiel 1983; Shirayama 1984;
Pfannkuche 1985; Alongi and Pichon 1988; Rowe et al.
1994).

Chlorophyll a concentrations were measured to des-
cribe recent sedimentary input of organic matter in the
form of phytodetritus (Boetius and Damm in press).
The decrease in meiobenthic densities is consistent with
the lower sediment chlorophyll a contents at greater
depths.

The central Arctic Basin appeared oligotrophic: the
CPE concentrations were considerably lower than those




Table 3 List of the 20 most abundant nematode genera per station and their relative significance (n =

mean ind.10 cm™2)

Station 1 % Station 2 % Station 3 Y% Station 4 Y% Station 5 %
(n = 2462) (n = 2133) (n = 540) (n = 361) (n = 678)
Microlaimus 14.52 Chromadora 10.44 Leptolaimus 15.45 Daptonema 14.10 Monhystera 16.83
Quadricoma 7.26 Halalaimus 7.70 Metalinhomoeus 10.07 Monhystera 6.73 Metalinhomoeus 12.81
Leptolaimus 6.56 Daptonema 6.96 Monhystera 7.73 Leptolaimus 6.65 Leptolaimus 7.32
Desmoscolex 4.33 Amphimonhystrella  5.31 Daptonema 4.48 Acantholaimus 5.77 Acantholaimus 5.85
Chromadora 3.35 Prochromadorella 4.21 Microlaimus 4.48 Eleutherolaimus 5.77 Procamacolaimus 4.39
Daptonema 3.35 Leptolaimus 4.03 Southerniella 4.03 Metalinhomoeus 4.81 Sphaerolaimus 4.39
Prochromadorella 293 Amphimonhystera 3.18 Acantholaimus 3.56 Calomicrolaimus 3.85 Anticoma 3.9
Halalaimus 2.79 Cyartonema 2.93 Desmoscolex 3.56 Halalaimus 3.85 Daptonema 3.29
Amphimonhystrella 2.51 Procalacolaimus 2.93 Metadesmolaimus 3.56 Prochromadorella 3.85 Bathyeurystomina 3.29
Calomicrolaimus 2.42 Axonolaimus 2.75 Campylaimus 2.69 Pselionema 3.85 Campylaimus 3.29
Camacolaimus 2.23 Sabatieria 2.75 Prochromadorella 2.69 Sabatieria 3.85 Paracomesoma 3.29
Gnomoxyala 1.82 Desmoscolex 2.44 Theristus 2.69 Amphimonhystrella  3.21 Pselionema 3.29
Pierrickia 1.68 Molgolaimus 2.20 Halalaimus 2.02 Sphaerolaimus 321 Amphimonhystrella 2.44
Campylaimus 1.54 Viscosia 2.20 Neochromadora 2.02 Campylaimus 2.89 Metadesmolaimuis 2.44
Aegialoalaimus 1.40 Pselionema 2.02 Pselionema 2.02 Camacolaimus 2.56 Linhystera 2.20
Ascolaimus . 1.40 Aegialoalaimus 1.96 Sphaerolaimus 2.02 Amphimonhystera 1.92 Halalaimus 1.95
Neochromadora 1.40 Campylaimus 1.96 Amphimonhystrella  1.34 Chromadora 1.92 Amphimonhystera 1.46
Theristus 1.30 Sphaerolaimus 1.96 Anticoma 1.34 Cobbia 1.92 Cobbia 1.46
Sabatieria 1.26 Acantholaimus 1.83 Chromadorella 1.34 Crenopharynx 1.92 Cyartonema 1.46
Sphaerolaimus 1.26 Chromadorella 1.47 Cyartonema 1.34 Halichoanalaimus 1.92 Desmoscolex 1.46
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Station 1
(all replicates)
S ) Microlaimus (9.6 %)
tation
(alt replicates) Chromadora (7.6 %)
Leptolaimus (7.0 %)
Daptonema (6.7 %)
Station 4
(2 replicates)
Station 3
(all replicates)
Station 4 Monhystera (16.1 %)
tion .
(2 replicates) Leptolaimus (15.2 %)
Metalinhomoeus (12.3 %)
Daptonema (6.9 %)
Station 5
(all replicates)

Fig. 4 TWINSPAN dendrogram based on nematode total generic
abundances with the four most abundant genera per group

et al. (1996), who hypothesised that benthic organisms
of deep areas (that are relatively oligotrophic) may be
more efficient in utilising the organic supply then those
living in rich shallow zones.

To date, no data are available on nematode commu-
nities in the Arctic region. Therefore, data in this study can
be compared only with results of deep-sea studies in other
areas. Vincx et al. (1994) compiled a list of the dominant
nematode genera in six areas in the Atlantic Ocean; two of
them are situated in the east Atlantic (Dinet and Vivier
1979; Vanreusel et al. 1992) and four in the west Atlantic
(Tietjen 1971, 1976, 1989; Thistle and Sherman 1985).
Two recent studies, Soetaert et al. (1995) and Vanaver-
beke et al. (in press) from the Goban Spur (NE Atlantic),
have been added to the table of Vincx et al. (1994) to
compare Laptev Sea nematode communities with other
areas (Table 6). It should be noted that different depth
ranges are covered in Table 6. Studies covering a wide
depth range (Soetaert et al. 1995; Vanaverbeke et al. in
press, this study) show a higher number of genera
abundant for >1%. Therefore, deep areas in the Laptev
Sea transect are compared with the deeper areas from the
transect studies and the studies from Dinet and Vivier
(1979), Tietjen (1971, 1976, 1989) and Thistle and Sher-
man (1985). Shallow areas from the NE Atlantic (Van-
reusel et al. 1992; Vanaverbeke et al. in press) and the
Mediterranean Sea (Soetaert et al. 1995) are compared
with the shallow stations from the present study.

In deep areas in the Atlantic, three genera were
dominant at all study sites (Theristus, Microlaimus and
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Fig. 5 A,B CCA plot based on nematode total generic abundances.
Same numbers indicate different replicates from the corresponding
station. A Species plot; B Stations plot

Table 5 List of the ten most abundant nematode genera per
TWINSPAN group (based on the abundance of nematode genera)
and their relative significance per TWINSPAN group

TWIN 1 % TWIN 2 %

Microlaimus 9.61 Monhystera 16.11
Chromadora 7.58 Leptolaimus 15.21
Leptolaimus 7.02 Metalinhomoeus 12.30
Daptonema 6.65 Daptonema 6.94
Halalaimus 6.10 Acantholaimus 3.36
Quadricoma 5.27 Halalaimus 2.68
Amphimonhystrella 4.44 Metadesmolaimus 2.46
Prochromadorella 4.07 Prochromadorella 2.46
Desmoscolex 3.79 Amphimonhystrella 2.24
Sabatieria - 2.68 Microlaimus 2.24
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