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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 ®tted
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 identi®ed 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

(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 oligotrophic
(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 ¯oor (KroÈ ncke 1994; KroÈ ncke 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 di�er-
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ences occur. In marginal seas, such as the Laptev Sea, an increased
¯uvial supply occurs resulting in elevated primary production. In
addition to the marine organic carbon produced in the water col-
umn, the Lena River may supply large amounts of terrigenous
organic matter to the Laptev Sea (Martin et al. 1993). However, the
study area of the present paper, located in the western part of the
Laptev Sea, is not directly in¯uenced by the Lena River as the
organic matter in the area can be considered to be mainly marine
(Stein and NuÈ rnberg 1995).

The extended persistence of the ice cover and the ice thickness
in the Arctic seas increase with distance from the Arctic coast. The
limited primary production in the study area and the reduced
quantity and quality of organic matter in deeper water (due to
longer sinking times) (Suess 1980; Wakeham and Lee 1993;
Wakeham et al.1993) cause a large reduction in the supply of de-
gradable organic matter to the benthos of the central Arctic basin
(KroÈ ncke 1994; KroÈ ncke et al. 1994; Wollenburg 1995; Boetius and
Damm in press).

Sampling and treatment of meiofauna samples

Samples were collected in the ice-covered area of the outer shelf
and continental slope of the Laptev Sea (Fig. 1) during the ARK
IX-4 cruise of RV ``Polarstern'' (6 August 1993±29 September
1993). Five stations were sampled (depth range: 65±3237 m) (Ta-
ble 1) using a multicorer (Barnett et al. 1984). Four cores per sta-
tion were subsampled using a minicore (1.5 cm2) down to 10-cm
depth (cf Herman and Dahms 1992). At the same stations, sedi-
ment related variables [chlorophyll a, chloroplastic pigment
equivalents (CPE), grain size] were measured by other research
groups (Boetius and Damm in press). Samples were ®xed in a hot
(70°C) 4% formaldehyde tapwater solution. The meiofauna was

extracted by means of centrifugation with Ludox (see Heip et al.
1985). Macrofauna was excluded using a 1-mm sieve. All animals
retained on a 40-lm sieve were counted and sorted into major taxa.
Per sample, 200 nematodes (or all nematodes when density <200
ind.) were picked out at random and mounted on glycerine slides
for identi®cation to genus level.

Diversity and community analysis

In order to test for signi®cant di�erences in total meiobenthic
densities, the non-parametric Kruskal-Wallis analysis by rank was
used. Spearman Rank correlation coe�cients were calculated to
study the relationship between total densities and environmental
variables.

All nematodes were identi®ed up to genus level and assigned to
trophic groups according to Wieser (1953): selective deposit feed-
ers, 1A-group; non-selective deposit feeders, 1B-group; epistrate
feeders, 2A-group and predators/omnivores, 2B-group. According
to Jensen (1987), the 1A, 1B and 2A nematodes feed on bacteria,
fungi and unicellular algae; the deposit feeders (1A + 1B) by in-
gestion, and the epistrate feeders (2A) by sucking the prey contents.
The 2B nematodes are predators or scavengers.

Hill's diversity numbers were calculated per station (Hill 1973).
Hill's diversity number of a certain order ``a'' is given by:

Na �
XS

i�1
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i
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where S = the number of genera, p = the relative abundance of
the ith genus.

N0 is the number of genera in the sample.
N1 relates to the Shannon-Weaver index (H¢):

N1 � exp �H0�

H0 � ÿ
Xs

i�1
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with pi = the relative abundance of the ith genus.
N2 is the reciprocal of the Simpson dominance index:

N2 �
Xs

i�1
p2i

 !ÿ1
with pi = the relative abundance of the ith genus.
N¥ is the reciprocal value of the proportional abundance of the
dominant genus (1/pi).

Because of the small sampling surface all four replicates were
pooled in order to describe the diversity of the complete nematode
community sampled.

The nematode community structure was analysed using the
classi®cation technique TWINSPAN (Two-Way INdicator SPecies
ANalysis, Hill 1979a) using both non-transformed generic densities
and relative contributions to the total density. All replicates were
considered as stations in order to get an idea about di�erences in
the community composition within one station. A CanonicalFig. 1 Location of the sampling stations in the Laptev Sea

Table 1 List of sampling stations, depth, location, sampling date and variables characterising the surface sediments (0±1 cm) (Chl a
chlorophyll a, CPE Chloroplastic Pigment Equivalents, GS median grain size)

Station Sampling
date

Depth (m) Latitude Longitude Chl a
(lg cm)3)a

CPE
(lg cm)3)a

GS (lm)

1 18.09.93 65 77°31,34¢ 114°27,35¢ 0.3 3.58 50
2 17.09.93 230 77°15,15¢ 118°33,17¢ 0.18 2.83 10
3 15.09.93 1935 77°59,51¢ 118°35,14¢ 0.02 1.07 3
4 14.09.93 2621 78°40,00¢ 118°44,48¢ 0.01 1.07 3
5 12.09.93 3237 79°13,64¢ 122°51,29¢ 0.02 0.56 3

aData from Boetius and Damm (in press)
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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 lm), followed by station 2
(10 lm). At the deeper stations, a medium grain size of
3 lm was found. Both chlorophyll a and CPE values
(measured in the super®cial centimeters) declined along
the slope. At station 1, a chlorophyll a value of
0.3 lg cm)3 was noted whereas at station 5 only
0.02 lg cm)3 chlorophyll a was found. Deeper than
250 m, chlorophyll a values decreased strongly. CPE
values ranged from 3.58 lg cm)3 (station 1) to
0.56 lg cm)3 (station 5).

Meiobenthos

Meiobenthic total densities (Fig. 2) reached a maximum
of 2,683 � 299 (SE) ind./10 cm2 at station 1 and de-
creased with bathymetric depth to a minimum of
418 � 93 ind./10 cm2 at station 4. The densities at the
two shallow stations were signi®cantly 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 coe�cients showed the
densities to be signi®cantly related to sediment chloro-
phyll a contents (P < 0:01). No other signi®cant 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 di�erent 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

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 signi®cance 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 N0 and N1 indicated a de-
crease in nematode generic diversity with depth (Ta-
ble 4). Station 1 displayed the highest diversity values
(N0 = 70, N1 = 42.14) followed by station 2. At deeper
stations, no large di�erences in diversity numbers were
detected. N2 values re¯ected 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-

Fig. 2 Mean meiobenthic densities per station � standard error
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Table 2 Percentage abundance of nematode genera and their feeding type along the transect (±genus not encountered; *0±2%; **2±4%;
***4±8%; ****8±16%)

Family Genus Feeding type Station 1 Station 2 Station 3 Station 4 Station 5

Enoplidae Enoplus 2B ± * ± ± ±
Thoracostomopsidae Enoplolaimus 2B ± ± * ± ±

Mesacanthion 2B ± ± ± * ±
Oxyonchus 2B * ± ± ± ±
Paramesacanthion 2B * ± ± ± ±

Anoplostomatidae Chaetonema 1B * ± ± ± ±
Phanodermatidea Crenopharynx 1A * * ± * ±
Anticomidae Anticoma 1A ± ± * ± **
Ironidae Syringolaimus 2B ± * * ± ±
Oxystominidae Halalaimus 1A ** *** * ** *

Oxystomina 1A ± ± * ± ±
Wieseria 1A * * ± ± ±

Oncholaimidae Oncholaimellus 2B * ± * ± ±
Viscosia 2B * * ± ± ±

Enchelidiidae Bathyeurystomina 2B * * ± ± **
Eurystomina 2B ± ± * ± ±

Tripyloididae Bathylaimus 1B ± * ± ± ±
Rhabdodemaniidae Rhabdodemania 1B * ± ± ± ±
Trefusiidae Trefusia 1A ± ± ± ± *
Lauratonemidae Lauratonema 1B * ± ± ± ±
Chromadoridae Acantholaimus 2A * ** ** *** ***

Actinonema 2A ± ± ± ± ±
Chromadora 2A ** **** ± * ±
Chromadorella 2A * * * ± ±
Chromadorita 2A * * ± ± ±
Endeolophos 2A * ± * ± ±
Neochromadora 2A * * * ± ±
Prochromadorella 2A ** *** ** ** *
Spiliphera 2A ± * ± ± ±

Ethmolaimidae Filitonchus 1B ± * ± ± ±
Nannolaimus 1B * ± ± ± ±

Cyatholaimidae Longicyatholaimus 2A ± ± * ± ±
Marylynnia 2A * ± ± ± ±
Pomponema 2A ± * ± ± ±

Selachinematidae Halichoanalaimus 2B * * ± * ±
Comesomatidae Cervonema 1B * * ± ± ±

Laimella 2A * ± ± ± ±
Paracomesoma 2A * ± * ± **
Paramesonchium 2A * ± ± * ±
Pierrickia 1A * * ± * ±
Sabatieria 1B * ** ± ** *

Desmodoridae Desmodora 2A * ± ± ± ±
Metachromadora 2B * ± ± ± ±
Molgolaimus 2A * ** ± ± ±

Microlaimidae Bolbolaimus 2B * ± ± ± ±
Calomicrolaimus 2A ** ± ± ** ±
genus 1 1A ± ± * ± ±
Microlaimus 2A **** ± *** ± ±

Leptolaimidae Camacolaimus 2A ** ± ± ** ±
Leptolaimoides 1B * ± ± ± *
Leptolaimus 1A *** *** **** *** ***
Onchium 2A ± ± * ± ±
Procamacolaimus 2A * ** ± ± ***

Aegialoalaimidae Aegialoalaimus 1A * * ** ± ±
Cyartonema 1A * ** ** ± *
Diplopeltoides 1A * ± ± ± ±

Ceramonematidae Ceramonema 1A ± * ± ± ±
Pselionema 1A * ** * ** **

Tubolaimidae Tubolaimoides 1B * ± ± ± *
Desmoscolecidae Desmoscolex 1A *** ** ** ± *

Gerlachius 1A * ± * ± ±
Gree®ella 1A * ± ± ± ±
Quadricoma 1A *** * ± ± *
Tricoma 1A * ± * ± ±

Monhysteridae Monhystera 1B * ± *** *** ****
Xyalidae Ammotheristus 1B * ± ± ± ±

Amphimonhystera 1B ± *** * * *
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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 ®rst 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 di�erent sediment texture. The
species plot reveals the same pattern as observed in
Tables 3 and 5, withMicrolaimus 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 re¯ects
the ®ndings 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 BoveÂ e 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 2 (Continued)

Family Genus Feeding type Station 1 Station 2 Station 3 Station 4 Station 5

Amphimonhystrella 1B ** **** * ** **
Cobbia 2A * ± ± * *
Daptonema 1b ** **** *** **** **
Gnomoxyala 1B * * ± ± ±
Linhystera 1A * * * ± *
Metadesmolaimus 1B * * ** * **
Paramonhystera 1B * ± ± ± ±
Promonhystera 1B ± * ± ± ±
Theristus 1B * ± ** * ±

Sphaerolaimidae Doliolaimus 1B ± * ± ± ±
Metasphaerolaimus 2B ± * ± ± ±
Parasphaerolaimus 2B ± * ± ± *
Sphaerolaimus 2B * * * ** ***
Subsphaerolaimus 1B * * ± ± *

Linhomoeidae Eleutherolaimus 1B * * ± *** ±
Linhomoeus 2A * * ± ± ±
Megadesmolaimus 1B ± ± ± ± *
Metalinhomoeus 1B ± * **** *** ***
Terschellingia 1A * * ± * ±

Axonolaimidae Ascolaimus 1B * ± ± ± ±
Axonolaimus 1B * ** ± ± ±
Odontophora 1B ± ± ± * ±
Parodontophora 1B * * ± ± ±

Diplopeltidae Campylaimus 1B * ** ** ** **
Diplopeltula 1A * * ± ± *
Southerniella 1A * ± ** ± ±

Coninckidae Coninckia 1A * ± ± ± ±
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reported from the NE Atlantic abyssal plain at similar
depths (Pfannkuche 1992). However, the meiobenthic
densities are comparable to those reported for the NE
Atlantic at similar depths (Vincx et al. 1994). The Laptev
Sea was completely ice covered in the study area till the
beginning of August when the ice cover decreased to
80±40% above the shelf and the upper slope. By mid-
August, the sea was completely ice covered again (Eic-
ken et al. 1997; Boetius and Damm in press). The short
opening of the ice cover was re¯ected in an increased
pigment concentration in the surface sediments of the
stations at 200- to 1000-m depth (Boetius and Damm in
press). The fact that the meiobenthic densities are not
signi®cantly lower than at more eutrophic sites in the
NE Atlantic might be explained by a rapid and e�cient
response to the brief food supply occurring during the
ice opening, as suggested by Vanhove et al. (1995) for
Antarctic meiobenthos. This is supported by Relexans
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Table 4 Hill diversity numbers

Station 1 Station 2 Station 3 Station 4 Station 5

N0 70 56 36 30 33
N1 42.14 35.79 25.71 21.86 21.22
N2 23.32 25.72 17.59 17.82 14.61
N¥ 6.89 9.57 6.47 7.09 5.94

Fig. 3 Relative abundance of nematode feeding types (according to
Wieser 1953) per station
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et al. (1996), who hypothesised that benthic organisms
of deep areas (that are relatively oligotrophic) may be
more e�cient in utilising the organic supply then those
living in rich shallow zones.

To date, no data are available on nematode commu-
nities in theArctic 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 theAtlantic 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 di�erent 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

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

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

Fig. 5 A,B CCA plot based on nematode total generic abundances.
Same numbers indicate di�erent replicates from the corresponding
station. A Species plot; B Stations plot
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Desmoscolex). Except for Theristus, these genera were
also found to be dominant in the Laptev Sea transect.
Acantholaimus, which is considered to be a typical deep-
sea genus (Soetaert et al. 1995), although not reported
by Tietjen (1971, 1976), was found along the transect in
the Laptev Sea with a relative abundance ranging be-
tween 1 and 3%. The highest abundance of this genus
was found at station 4 (2611 m, 5.3%), which is low
compared to the Goban Spur area at comparable depths
where Acantholaimus had a relative abundance of 19.1%
at 2,760-m depth (Vanaverbeke et al. in press).

Studies including shelf break areas (Vanreusel et al.
1992; Soetaert et al. 1995; Vanaverbeke et al. in press)
list Sabatieria, Daptonema and Halalaimus among the
dominant genera. Sabatieria occurs at 1.3% abundance
at station 1 whereas this is 2.8% at station 2. Daptonema
was found among the most dominant genera along the
slope (except at station 5). It was also found to be
dominant at comparable depths in the Goban Spur area
(Vanaverbeke et al. in press) with a relative abundance
of more than 5% down to a depth of 2,182 m; at
2,760 m it only accounted for 3.2%.

The very high abundance of Leptolaimus (14.5%)
among the dominant genera at station 3 is striking.
Leptolaimus was found to be a dominant genus at the
continental slope, continental rise, abyssal plain and
hadal depths in the NE Atlantic and the Mediterranean
Sea (Soetaert and Heip 1995; Soetaert et al. 1995) and at
the continental slope of the Goban Spur (Vanaverbeke
et al. in press). However, a dominance of 14.5% has not
yet been reported.

When compared to the other transect studies, the
Laptev Sea sediments seem to have a greater a�nity
with the NE Atlantic continental slope of the Goban
Spur than with the Mediterranean transect. The Laptev
Sea transect displayed 15 genera (>1%) in common
with the Goban Spur area; 9 were found only in the
Laptev Sea, 5 only at the Goban Spur. When compared
with the Mediterranean Sea, only 9 genera (>1%) were
found at both areas; 15 were found in the Laptev Sea
and not in the Mediterranean and 11 genera were re-
stricted to the Mediterranean Sea.

Four genera (Cyartonema, Metalinhomoeus, Neo-
chromadora and Axonolaimus) were reported, with a
relative abundance of more than 1%, only in the Laptev
Sea transect.

Although nematode communities along the Laptev
Sea transect showed some clear di�erences with those of
the Mediterranean transect (Soetaert and Heip 1995),
there is no indication of a typical Arctic community
since there are only minor di�erences with the nematode
communities of the entire North Atlantic.

Trophic structure of the nematode community

The trophic structure of the nematode communities in
the Laptev Sea con®rms previous results from other
areas. At the DORA site (3,958±4,700 m), Rutgers van

der Loe� and Lavaleye (1986) found the deposit feeders
to be dominant, followed by epistrate feeders and pre-
dators/omnivores. About half of the nematodes be-
longed to Wieser's 1B group as at stations 4 and 5 in the
Laptev Sea. In the west Atlantic (Tietjen 1976, 1984;
Thistle and Sherman 1985), deposit feeders were also
dominant (50±80%) as in the Norwegian Sea (Jensen
1988). Soetaert and Heip (1995) reported the dominance
of deposit feeders both in Mediterranean canyons and
shelf-slope areas.

The majority (>90%) of the nematodes along the
Laptev Sea transect belonged to a group without teeth
(deposit feeders: 1A + 1B group) or with only small
teeth (epistrate feeders: 2A group). Jensen (1987, 1988)
suggested that these nematodes feed preferentially on
bacteria, fungi or unicellular algae. Many of these bac-
terial-feeding nematodes secrete mucus to trap organic
matter, thus providing a suitable substrate for microbial
growth, and the bacteria are grazed upon (Riemann and
Schrage 1978; Jensen 1987). Nematodes covered by a
bacterial ``slime'' were found in deep-sea areas in the
Mediterranean Sea (Soetaert and Heip 1995) and in the
deep eastern central Paci®c (Renaud-Mornant and Go-
urbault 1990). Nematodes in deep-sea areas, where
sediments are organic matter depleted, seem to be able
to produce ``microbial gardens'' in order to improve the
food availability of these poor sediments (Soetaert and
Heip 1995). This could explain the high dominance of
the same groups in the Laptev Sea deep-sea sediments
where the input of organic material is restricted to very
short periods. Such low organic matter input might also
explain the low abundances of 2B nematodes. Soetaert
and Heip (1995) showed that this group can only be
found to be more abundant in the deep sea when rela-
tively large amounts of labile organic matter are avail-
able.

The observed decrease of diversity (at the genus level)
with depth was also observed for copepods at the species
level (Martinez Arbizu unpublished work). These ®nd-
ings are in contrast with the current opinions that ben-
thic diversity increases with depth (Sanders 1968; Coull
1972; Gage and May 1993) or that diversity follows a
hyperbolic curve that reaches a maximum between 2000-
and 3000-m depth and declines at both shallower and
deeper depths (Rex 1976, 1983; Lambshead 1993; Pat-
terson 1993). However, since only ®ve stations along the
Laptev Sea slope were available, care should be taken
when drawing conclusions. Other studies that investi-
gated nematode diversity at the genus level could not
®nd a clear increase of diversity with depth (Soetaert
et al. 1991b; Vanaverbeke et al. in press). A possible
explanation for the decrease of diversity in the Laptev
Sea transect could be the di�erence in grain size along
the transect. Heip and Decraemer (1974) detected a
positive correlation between nematode species diversity
and median grain size, which was explained by the wider
range of microhabitats available in sandy sediments
when compared with muddy sediments. Soltwedel et al.
(1996) hypothesised that benthic diversity in the deep sea
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was in¯uenced by pulses of organic matter sedimenta-
tion. Both the higher chlorophyll a contents and the
coarser sediment at the shallow station from the Laptev
Sea transect may be responsible for the higher generic
diversity in comparison with the stations deeper down
the slope.

Along the transect, nematode communities are sepa-
rated into a group containing the most shallow stations
and a slope community, although the separation is not
very strong. Microlaimus (9.6%), Chromadora (7.6%)
and Leptolaimus (7.0%) are dominant at the shallow
stations, while Monhystera (16.1%), Leptolaimus
(15.2%) and Metalinhomoeus (12.3%) are dominant at
the deeper stations. The same trend was found in the
Goban Spur area (Vanaverbeke et al. in press), Medi-
terranean Sea (Soetaert et al. 1995) and the NE Atlantic
(Soetaert and Heip 1995). The division between shallow
and deeper stations found in the Laptev Sea depth
transect follows the general trend observed in other a-
reas. Nevertheless, there is a di�erence in dominant
nematode genera within the groups distinguished. The
absence of Sabatieria and Daptonema at the shallow
stations of the Laptev Sea is remarkable.

Sabatieria is a genus associated with anoxic miner-
alisation pathways (Soetaert and Heip 1995). This
pathway might be absent in the transect studied be-
cause this part of the Laptev Sea is ice covered during
most of the year, thereby strongly limiting direct input
of phytodetritus to the sea¯oor. This determines the
presence of an oxic mineralisation pathway, even at
shallow depths, thus maintaining a high oxygenation of
the sediments. This is re¯ected in the high oxygenation
of the sediment (Boetius and Damm in press). Such
environmental conditions are probably responsible for
the abundance of typical deep-sea genera (e.g. Micro-
laimus and Leptolaimus) at shallow depths in the Lap-
tev Sea.
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