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Abstract — Sled and box-corer samplings were performed at two sites in the Capbreton canyon in order to appreciate the influence of 
near-bottom environmental conditions on the structure of their macrobenthic communities (crustaceans). Although located at similar depths (ca. 
I 000 m), these two sites were characterised by different physicochemical conditions at the sediment-water interface, probably related with the 
morphology of the submarine valley (reduced environment, oxygen depletion and stagnation of bottom water at site A; normal oceanic 
conditions on the near-bottom environment of site B). The analysis of the collected fauna revealed a low similarity between the two sites, mainly 
due to the unusual dominance of three epibenthic species in sled samples from site A: the amphipod Bonnierella abyssorum, the tunaid Apse tides 
spinosus and the isopod Arcturopsis giardi. Due to their apparent rarity or absence in adjacent non-canyon communities, such epibenthic 
crustaceans may be considered as 'canyon indicator species' able to exhibit abundant populations within the peculiar confinement area of this 
canyon. © 1999 Editions scientifiques et medicales Elsevier SAS 
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1. INTRODUCTION 

Located in the south-eastern part of the Bay of 
Biscay (NE Atlantic ocean), the Capbreton canyon is a 
'gouf'-type submarine valley according to the mor-
phological description of Shepard and Dill [29], Van-
ney and Mougenot, [38] and to the recent classification 
proposed by Teixeira Gomes [35]. Such a major topo-
graphic accident separates the northern Aquitanian 
shelf from the narrower southern Cantabrian platform. 
It begins at less than 250 m from the shoreline in front 
of Capbreton (early mouth of the Adour river) and 
extends through 135 nautical miles before ending on 
the abyssal plain at about 3 000 m water depth [38]. 
Deeply cutting the continental shelf between the coast 
and the meridian 2° W, its upper part is narrow and 
sinuous whereas its lower part widens out to the open 
ocean. 

During the course of a French-Spanish co-operative 
research programme on the pelagic and benthic eco-
systems from the Capbreton area, different sampling 

operations from CAPBRETON cruises on board of the 
RV Cote d'Aquitaine [32] were performed all along 
the upper part of the submarine valley down to 
1 000 m depth in order to study the megafauna as well 
as the supra- and endobenthic fauna of these deep 
muddy bottoms. This paper deals with a comparison of 
the structure of benthic communities (crustacean com-
ponents) from two sites sampled at the same depth but 
under quite different environmental conditions. 

2. STUDY AREA 

Figure 1 shows the study area located in the 
south-eastern part of the Bay of Biscay and the 
geographical position of the sampling sites A and B 
within the Capbreton canyon. 

According to earlier hydrographical observations 
from Le Floch [17] and Ogawa and Tauzin [18], as 
well as unpublished data recorded during the CAP-
BRETON cruises, these two sampling sites are under 
the influence of Mediterranean waters which flow 
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Figure 1. Geographical location of sites A and B within the upper part of the Capbreton canyon (Bay of Biscay, NE Atlantic). 

northwards between 800 and 1 200 m depth, well 
characterised by their temperature (9-10.5 °C), high 
salinity (35.80 %o) and low oxygen content (minimum 
value slightly inferior to 4.38 iiiL L - 1 at about 850 m 
water depth). According to the disposition of isotherms 
and isohalines on a longitudinal profile of the canyon 
depicted by Ogawa and Tauzin [18] and Sorbe ([32], 
CAPBRETON 87 data), the near-bottom waters at the 
two sampling sites probably show similar temperature 
and salinity values while their oxygen content is quite 
different (see below). 

Tauzin [34] mapped the sediment covering of the 
canyon as well as of its adjacent shelves. Except in its 
uppermost part (< 200 m depth) where sandy bottoms 
are known to occur, the whole submarine valley is 
covered by muddy sediments with a variable propor-
tion of silt and clay. 

Ogawa and Tauzin [18] described the physico-
chemical environment at the water-sediment interface 
at different stations all along the canyon (some of them 

not very far from the present sampling sites). Except 
for the uppermost part of the canyon where some 
water renewal actually occurred, the near-bottom wa-
ters generally showed a low oxygen content due to 
their stagnation westward from the meridian 1°38' W 
as demonstrated by the presence of monosulphide as 
well as pyrite microspheres in surficial sediments 
(more or less reduced environment). Their mean level 
of oxygen saturation was about 50 % but locally some 
values were less than 25 % (hypoxia). Furthermore, 
between 1°50' and 1°58' W, very low oxygen contents 
were measured in the near-bottom waters (minimum 
value at 20 cm above the sea-floor: 1.96 mL-L"1) 
showing some tendency to confinement in this sinuous 
part of the canyon. Westwards from the meridian 2° W, 
the near-bottom waters showed a higher oxygen con-
tent (5.74 mL-L"1 at about 1 600 m depth) probably 
due to a better circulation of water masses in this 
enlarged part of the canyon (oxygen saturation level: 
75 %). 
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Tauzin [34] measured the organic carbon content (% 
of dry sediment) of surficial sediments all along the 
bottom and the flanks of the canyon. The observed 
values fluctuated between 0.44 and 5.39 % and an 
organic-rich area was detected at a bathymetric level 
located just above the aforementioned confinement 
area. 

According to such environmental features, the Cap-
breton canyon may be classified as 'inactive', i.e 
without any role in the transport of organic nutrients 
down to the depauperate abyssal communities. Fur-
thermore, at least in its uppermost portion, it probably 
acts as a depocenter by trapping large aggregates of 
shallow water detritus which contribute to increase the 
organic content of the underlying sediments. 

Before the present research programme on the 
Capbreton ecosystem, the deep benthic macrofauna of 
the canyon was poorly known. Le Danois [16] estab-
lished a first list of invertebrate species from this area, 
allowing to distinguish a faunal boundary at 500 m 
depth for the epibenthic megafauna. Lagardere [15] 
described the vertical zonation of the benthic decapods 
between 130 and 1 000 m depth within the Capbreton 
canyon, showing a lower diversity and abundance of 

these crustaceans above 400 m depth. Peypouquet [19] 
discovered the presence of Mediterranean benthic 
ostracods in the epibathyal Capbreton area, probably 
related with the deep northward outflow of Mediterra-
nean water. Although the analysis of the benthic 
material collected during the Capbreton sampling 
programme is still not achieved, some partial observa-
tions have already been published on the macrofauna 
of this canyon [1, 20, 21, 22, 26, 32, 36, 37]. The DI19 
sample from site A was partially analysed at a higher 
taxonomic level (major zoological groups) by Urzelai 
et al. [36], 

3. MATERIALS AND METHODS 

The bathyal benthic material examined in this study 
was collected in the two sampling sites A and B at 
approximately 1 000 m depth during the two oceano-
graphic cruises CAPBRETON 88 and CAPBRETON 
89 (figure 1, table I). Within each site, the benthic 
fauna was sampled with two different gears: one 
qualitative sample performed in the uppermost surfi-
cial subtratum (ca. 5 cm thick) with a Sanders-Hessler 
type epibenthic sled (DI; gear designed by INSUB, 

Table I. Main characteristics of the sled and box-corer stations within sampling sites A and B of the Capbreton canyon during CAPBRETON 
88 and CAPBRETON 89 cruises. DI, Epibenthic sled; KF, Flusha box-corer. 

Cruise/Station Site Date Hour Position Depth 

d/m/y h:m N W (m) 

CAPBRETON 88 
DI19* A 07/07/88 09:15 43°38.00' 1°51.79' 923 

CAPBRETON 89 
DI66* B 16/09/89 07:36 43°43.73' 2° 17.36' 1 009 
KF38 B 12/09/89 08:12 43°41.90' 2° 18.54' 993 
KF39 B 12/09/89 08:55 43°41.88' 2° 19.05' 1 007 
KF40 B 12/09/89 09:39 43°42.01' 2°18.52' 971 
KF41 B 12/09/89 10:34 43°42.02' 2°18.30' 1 026 
KF42 B 12/09/89 11:21 43 °41.95' 2° 18.41' 1 018 
KF43 B 12/09/89 12:50 43 °41.95' 2° 18.40' 1 015 
KF44 B 12/09/89 13:40 43 °41.95' 2°18.39' 1 027 
KF45 B 12/09/89 14:27 43°42.00' 2°18.35' 1 010 
KF50 A 14/09/89 10:19 43°35.35' 1°55.15' 1 000 
KF51 A 14/09/89 11:14 43°35.37' 1°54.89' 996 
KF52 A 14/09/89 12:57 43°35.27' 1°55.04' 999 
KF53 A 14/09/89 13:30 43°35.27' 1 °54.96' 997 
KF57 A 14/09/89 17:46 43°35.37' 1°54.90' 995 
KF58 A 14/09/89 18:30 43°35.26' 1°55.28' 1 002 
KF60 A 14/09/89 20:30 43°35.41' 1°54.01' 996 

* Hour, depth and position of the boat at the beginning of the haul. 
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Table II. Species richness (number of species), density (ind lOOm 2) and diversity (H", Shannon index; J, evenness) of the macrobenthic 
crustaceans sampled with sled and box-corer within sites A and B of the Capbreton canyon. 

Site A 

Sled Box-corer 

Site B 

Sled Box-corer 

Mysidacea 5 7.9 0 0.0 0 0.0 0 0.0 

Amphipoda 35 55.5 11 64.6 27 42.8 9 34.6 
Cumacea 8 12.7 2 11.8 18 28.6 4 15.4 
Isopoda 9 14.3 2 11.8 11 17.4 9 34.6 
Tanaidacea 2 3.2 2 11.8 3 4.8 3 11.5 
Euphausiacea 1 1.6 0 0.0 1 1.6 0 0.0 
Decapoda 3 4.8 0 0.0 3 4.8 1 3.9 

Total 63 17 63 26 
Density 

Mysidacea - 0.7 0.0 0.0 - 0.0 0.0 0.0 
Amphipoda - 38.0 85.8 75.0 - 47.4 51.8 45.0 
Cumacea - 4.1 8.8 7.7 - 32.9 7.6 6.8 
Isopoda - 32.6 4.4 3.8 - 11.3 40.4 35.0 
Tanaidacea - 24.0 15.4 13.5 - 7.8 13.4 11.7 
Euphausiacea - 0.2 0.0 0.0 - 0.2 0.0 0.0 

Decapoda - 0.4 0.0 0.0 - 0.4 1.9 1.7 
Total - 114.4 - 115.1 

Diversity 
H' 3.04 3.76 5.03 4.29 
J 0.51 0.92 0.84 0.91 

San Sebastian; aperture dimensions: 28 cm wide, 
23 cm high; weight: 160 kg; mesh size of the net: 
0.5 mm); and one series of quantitative samples per-
formed with a Flusha box-corer (KF; area sampled by 
the core box: 650 cm2). Each KF sample (10 cm 
surficial sediment layer) was passed through a 0.5-mm 
mesh size sieve. The DI and KF collected material was 
preserved in 10 % buffered formaldehyde before sub-
sequent laboratory analysis (identification of crusta-
cean species and counts of individuals in each of these 
species; the non-crustacean components sorted from 
this material were not considered in this study). In both 
sites, the mean density of taxa (expressed in 
ind-100 rrr2 in order to compare with other studies on 
suprabenthic crustaceans from the SE Bay of Biscay 
area) was calculated from the KF samples (site A: 
seven samples; site B: eight samples) whereas only 
specific abundance percentages were given by non-
quantitative sled samples (see appendix I, II). The 
species diversity of each site was depicted by the 
Shannon index H' (log2) and evenness J [27]. Fi-
nally, the faunistical similarity between benthic 

communities from the two sites was estimated by 
means of the Schoener index [28]. 

4. RESULTS 

4.1. Sled samples (DI19; DI66) 

The analysis of the qualitative samples obtained 
from the two sites A and B is presented in table II and 
appendix /. Although the two samples contained the 
same number of species (63 species), the high differ-
ence in the abundance of collected individuals is 
certainly related to the duration of the sled contact 
with the sea-floor (ca. 15 min for DI19, only 5 min for 
DI66). The species collected by this sled at the 
water-sediment interface and in the uppermost surficial 
sediments were mainly represented by amphipods, 
cumaceans and isopods. Mysids were curiously absent 
from the more oceanic sample. The relative abundance 
of the main dominant taxa was slightly different in the 
two sites: amphipods, isopods and tanaids at site A; 
amphipods, cumaceans and isopods at site B (decreas-
ing rank of abundance). The species diversity indices 
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Table III. Percentage contribution of the main dominant benthic crustaceans in sled and box-corer samples from sites A and B of the Capbreton 
canyon. AMP. Aniphipoda; CUM. Cumacea; ISO, Isopoda; TAN, Tanaidacea. 

Site A Site B 

DI 19 (%) DI66 (%) 
AMP Bonnierella abyssorum 26.5 AMP Chevreuxius grandimanus 10.6 
TAN Apseudes spinosus 23.9 AMP Atnpelisca pusilla 8.4 
ISO Arcturopsis giardi 21.7 CUM Leucon (Leucon) serratus 7.0 
ISO Chelator insignis 9.6 AMP A rrhis mediterraneus 4.0 
CUM Makrokylindrus longipes 2.4 CUM Procampylaspis armata 3.4 

Total 84.1 Total 33.4 

KF50-60 % KF38-45 % 

AMP Ampelisca pusilla 13.5 AMP Harpinia latipes 13.3 
AMP Harpinia latipes 11.6 AMP Leptophoxus falcatus 11.6 
AMP Harpinia truncata 9.6 TAN Sphyrapus malleolus 8.3 
AMP Metaphoxus simplex 5.8 ISO Bullowantura aquitanica 6.6 
TAN Apseudes spinosus 5.8 ISO Desmosoma elongatum 6.6 

Total 46.3 Total 46.4 

(IT and J) showed lower values at site A due to the 
numerical dominance of a few species, namely the 
amphipod Bonnierella abyssorum, the tanaid Apseudes 
spinosus and the isopod Arcturopsis giardi which 
represented 72.1 % of the total collected fauna in DI19 
(table III). Such a dominance of some species is also 
reflected in the low similarity between the two sled 
samples (Schoener index: 17.3 %). In contrast, the five 
dominant species from DI66 did not represent more 
than 33.4 % of the total collected fauna (table III). 

4.2. Box-corer samples (KF50-60; KF38-45) 

Results are presented in table II and appendix II. In 
each KF sample from both series, the number of 
species as well as the abundance of individuals were 
very low in comparison to the corresponding sled 
samples. The cumulative number of identified species 
was lower at site A (17 species) than at site B (26 spe-
cies). The crustacean fauna was represented by endo-
benthic amphipods, isopods and cumaceans, as ex-
pected with this kind of sampler. The more motile taxa 
such as mysids and euphausiids were not sampled at 
all by the box-corer. Calculated from the overall 
material collected in each series, the Shannon diversity 
index was higher at site B than at site A while evenness 
J showed the same high value at both sites. Further-
more, both indices from box-corer samples were 
higher than the corresponding values from sled 
samples. The overall mean density values from both 
sites were not statistically different (114.1 and 
115.1 ind-100 m~2 at sites A and B, respectively; tobs = 

0.01; d f = 13; / ?>0.05). However, both communities 
differed with respect to the rank and contribution of 
their main dominant components, especially in the 
case of isopods which were more abundant at the 
oceanic site B. As shown in table III, the five dominant 
species from each series did not represent more than 
46.4 % of the total collected fauna. Finally, although 
slightly higher than for the sled samples, the low 
similarity between sites A and B calculated from the 
KF sample series (Schoener index: 33.1 %) confirmed 
the existence of distinct macrobenthic communities in 
these areas. 

5. DISCUSSION 

First of all, it must be emphasised that the two 
samplers used in this study give different complemen-
tary information on the structure of the macrobenthic 
communities from the two sampling sites. The Fusha 
box-corer samples only a very small area. It allows the 
estimation of the density of endobenthic taxa but 
generates a bow-wave on the sea-floor which sweeps 
away the motile near-bottom fauna (mysids and eu-
phausiaceans). The epibenthic sled samples simulta-
neously the uppermost surficial sediment layer as well 
as the near-bottom water layer allowing the more 
motile animals from the water-sediment interface to be 
caught. Such methodological remarks on benthic sam-
plers were also discussed by Rallo et al. [21] 
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(epibenthic sled and dredge, otter trawl) and Elizalde 
et al. [9] (box-corer, multiple corer, Smith-Mclntyre 
grab). 

Although located at the same depth within the 
Capbreton canyon, the sampling sites A and B shelter 
two different macrobenthic communities as demon-
strated by the comparison of their main characteristics 
derived from the analysis of the sled and box-corer 
samples. Furthermore, such a difference in the com-
munity. structure of these sites is more evident in the 
case of the epibenthic fauna sampled by the sled at the 
sediment-water interface than for the endobenthic 
components from the box-corer samples. The low 
diversity indices at site A as well as the low similarity 
between sites result from the dominance of a few 
number of epibenthic species, which were mainly or 
exclusively collected by the sled within the confine-
ment area of the upper canyon, such as the amphipod 
Bonnierella abyssorum, the tanaid Apseudes spinosus 
and the isopod Arcturopsis giardi. These species re-
spectively represented 26.5, 23.9 and 21.7% of the 
total abundance in the DI19 sled sample. The first two 
species were also present although with low abun-
dances in sled samples from site B, whereas the last 
one was not sampled at this site. 

Apart from the preliminary data published by Urze-
lai et al. [36] on the deep macro- and megabenthic 
communities (major zoological groups) from the Cap-
breton canyon which revealed an heterogeneous dis-
tribution of the fauna within the submarine valley, the 
present results can be compared to the data published 
by Elizalde et al. [8] on the structure of a bathyal 
suprabenthic community located at about 1 000 m 
depth on the southern margin of the Cap Ferret canyon 
(SE Bay of Biscay). Within the 10-40-cm water layer 
sampled by the sled above the sea-floor, the structure 
of this suprabenthic community was similar to the one 
from the oceanic site B (sled sample): high species 
richness (97 species, mainly amphipods, cumaceans, 
isopods and mysids); high diversity values (H' = 5.75; 
J = 0.87); numerical dominance of amphipods 
(50.2 %); and cumaceans (28.6 %) and low contribu-
tion of the five dominant species which represented no 
more than 26.1 % of the total. Furthermore, A. spino-
sus and B. abyssorum were also recorded from the 
Cap-Ferret bathyal community whereas A. giardi was 
apparently absent from this area [7]. 

Bonnierella abyssorum [3] was first described as 
Gammaropsis abyssorum from the material collected 
by the RV Caudan at 950 m depth (station 13; three 
specimens) in the south-eastern Bay of Biscay and 
later assigned to the genus Bonnierella by Che-

vreux [4]. Apart from recent notations from bathyal 
communities of the south-eastern Bay of Biscay [6, 7, 
8, 33], this amphipod was apparently not recorded 
after its discovery although it was actually mentioned 
by Le Danois [16] in a list of macrobenthic species 
from the Capbreton canyon. Its systematic position is 
dubious (Ischyroceridae? according to Barnard and 
Karaman [2]) and almost nothing is known about its 
ecology except it shows a bathyal distribution [2]. 

Apseudes spinosus (M. Sars, 1858) is a common 
tanaid collected on a variety of sediments between 18 
and 1 300 m depth from Iceland to the Bay of Bis-
cay [12] and recently mentioned in coarse sand from 
the Portuguese continental shelf [5]. It was reported by 
Bonnier [3] in the south-eastern Bay of Biscay 
{Caudan cruise; station 13, 950 m depth) and also 
mentioned by Le Danois [16] in the Capbreton can-
yon. According to Holdich and Jones [12], several 
Apseudes species are known to burrow into the surfi-
cial sediment with their antennules, antennae and 
pereopod 1. 

Arcturopsis giardi [3] was first described as Astacil-
la giardi from the material collected by the RV 
Caudan at 650 m. (station 11; fourteen specimens) and 
950 m depth (station 13; two specimens) in the south-
eastern Bay of Biscay and later assigned to the genus 
Arcturopsis by Koelher [14]. It was also mentioned by 
Le Danois [16] from the Capbreton canyon. Surpris-
ingly, it was not recorded during a recent intensive 
sampling programme in an area located near Caudan 
station 11 ([7, 8] and unpubl. data). This species is 
morphologically characterised by its sexual dimor-
phism related to the lengthening of pereonite 4 and to 
the presence of a curious median appendix on the 
ventral face of pereonite 3 in adult males. As for the 
other mentioned species, little information is available 
on their benthic ecology. This new finding of an 
abundant population in the south-eastern Bay of Bis-
cay will allow a detailed morphological and biometric 
redescription of this interesting species. 

Unusual at 1 000 m depth in the south-eastern Bay 
of Biscay [7, 8, 33], the lower diversity values re-
corded at site A suggests that the macrobenthic com-
munity from this deeply embanked and sinuous por-
tion of the Capbreton canyon is not biologically but 
physically controlled by some restraining environmen-
tal factors, as demonstrated for coastal suprabenthic 
communities mainly structured by hydrodyna-
mism [30, 31]. Due to their relatively high abundance 
at site A (more than 900 individuals in one sled 
sample) and their apparent rarity or absence in other 
bathyal sampling stations from the south-eastern Bay 
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of Biscay, the three dominant epibenthic species are 
certainly linked with the anteriorly described environ-
mental conditions in the confinement area of the 
submarine valley (reduced substratum, oxygen deple-
tion and stagnation of near-bottom water). Such a 
dominance of a few species in canyon communities in 
comparison with adjacent non-canyon slope commu-
nities was also reported for the epi- and megabenthic 
fauna of the Hatteras, Alvin and Hudson canyons from 
the east coast of North America [10, 11, 23, 24]. 
However, this peculiarity was not observed by Hous-
ton and Haedrich [13] for the Carson canyon (Grand 
Banks) which was considered as an 'active' canyon 
where sediment was continually flushed out all along 
the submarine valley, thus preventing the development 
of abundant epibenthic populations. Finally, as previ-
ously suggested by Rowe [24] and Rowe et al. [25], 
such dominant epibenthic species may be considered 
as 'canyon indicator species' mainly observed in 
canyons which act as depocenter for organic matter. 
Further investigations on the benthic communities of 
the Capbreton canyon will provide new insights on the 
distribution of these species with regard to the exten-
sion of the confinement area within the upper portion 
of this submarine valley. 
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Appendix I. Abundance and percentage contribution of the macrobenthic crustaceans sampled with an epibenthic sled within sites A and B of 
the Capbreton canyon. * Damaged specimens; unid.: unidentified specimens; juv.: juveniles; MYS: Mysidacea: AMP: Amphipoda: CUM: 
Cumacea; ISO: Isopoda; TAN: Tanaidacea; EUP: Euphausiacea; DEC: Decapoda. 

Site/Station 

Depth (m) 

Species 

A/DI19 

923 

B/DI66 

1 009 

Site/Station 

Depth (m) 

A/DII9 

923 

B/DI66 

1 009 

Site/Station 

Depth (m) 

Species No. ind. % No. ind. % Species No. ind. % No. ind. % 

MYS Amblyops spinifera 1 0.02 - 0.00 Stegocephaloides auratus 1 0.02 - 0.00 
Paramblyops rostrata 22 0.48 - 0.00 Bruzelia typica 9 0.20 - 0.00 
Parapseudomma calloplura 2 0.04 - 0.00 Gammaridca unid.* 50 1.09 17 2.37 
Parerythrops obesa 1 0.02 - 0.00 Parvipalpus major 15 0.33 - 0.00 
Erythropini unid.* 2 0.04 - 0.00 Caprelliciea unid. - 0.00 17 2.37 
Bathymysis helgae 1 0.02 - 0.00 CUM Bathycuma brevirostre - 0.00 13 1.81 
Mysidacea unid. 2 0.04 - 0.00 Cyclaspis longicaudata - 0.00 6 0.84 

AMP Iphimedia obesa 1 0.02 - 0.00 Diasryloides serrata 12 0.26 2 0.28 
Ampelisca declivitatis 1 0.02 - 0.00 Leptostylis villosa - 0.00 7 0.98 
Ampelisca pusilla 8 0.17 60 8.37 Makrokylindrus tongicaudatus - 0.00 10 1.39 
Ampelisca uncinata 10 0.22 - 0.00 Makrokylindrus longipes 112 2.44 20 2.79 
Byblis gernei 5 0.11 - 0.00 Vemakylindrus hastatus 5 0.11 15 2.09 
Haploops cf. proximo - 0.00 1 0.14 Hemilamprops normani - 0.00 2 0.28 
Ghana abyssicola - 0.00 1 0.14 Eudorella truncatula i 0.02 21 2.93 
Amphilochidae unid. - 0.00 1 0.14 Epileucon pusillus - 0.00 20 2.79 
Aoridae unid. 1 0.02 9 1.25 Leucon (Crymoleucon) tener 9 0.20 28 3.90 
A rgissa hamatipes - 0.00 5 0.70 Leucon (Crymoleucon) sp.A 3 0.07 - 0.00 
Chevreuxius grandimanus - 0.00 76 10.60 Leucon (Crymoleucon) sp.B - 0.00 5 0.70 
Ericthonius cf. fasciatus 18 0.39 - 0.00 Leucon (Leucon) serratus 43 0.94 50 6.97 
Cleonardopsis carinata 22 0.48 - 0.00 Leucon (Macrauloleucon) 2 0.04 10 1.39 
Eusirus longipes 5 0.11 - 0.00 siphonatus 
Rhacholropis caeca 10 0.22 - 0.00 Leucon spp.* 1 0.02 - 0.00 
Rhacholropis gracilis 5 0.11 - 0.00 Campylaspis glabra - 0.00 1 0.14 
Rhacholropis grimalclii 2 0.04 6 0.84 Campylaspis squam if era - 0.00 1 0.14 
Rachotropis rostrata - 0.00 1 0.14 Cumella gracillima - 0.00 1 0.14 
Rhacholropis spp.* 5 0.11 - 0.00 Procampylaspis armata - 0.00 24 3.35 
Carangoliopsis spinulosa 94 2.05 7 0.97 ISO Chelator insignis 439 9.56 4 0.56 
Eriopisa elongata 3 0.07 - 0.00 Desmosoma elongation 14 0.30 1 0.14 
Maera sp.* - 0.00 1 0.14 Eugerda filipes 2 0.04 - 0.00 
Bonnierella abyssorum 1 218 26.51 20 2.79 Desmoscmatidae* _ 0.00 7 0.98 
Listriella sp. A 4 0.09 - 0.00 Haplomesus sp.A - 0.00 2 0.28 
Liljeborgia cf. macronyx 4 0.09 - 0.00 Macrostylis spin if era 0.00 9 1.25 
Orchomene humilis 3 0.07 - 0.00 Macrostylis .vp.A - 0.00 1 0.14 
Scopelocheirus liopei 8 0.17 - 0.00 Belonectes parvus 2 0.04 _ 0.00 
Tryphosella insignis 13 0.28 2 0.28 Eurycope complanata - 0.00 13 1.81 
Arrhis mediterraneus 5 0.11 29 4.04 llyarachna longicornis _ 0.00 17 2.37 
Bathymedon longimanus 1 0.02 9 1.25 Ilyarachna polita 22 0.48 6 0.84 
Monoculodes packardi - 0.00 5 0.70 Pseudarachna hirsuta 5 0.11 _ 0.00 
Synchelidium maculatum 1 0.02 1 0.14 Janirella nanseni 11 0.24 _ 0.00 
Ocdicerotidac sp.A - 0.00 3 0.42 Bullowanthura aquitanica 5 0.11 4 0.56 
Ocdiccrotidae unid.* - 0.00 25 3.49 Leptanthura tenuis - 0.00 14 1.95 
Epimeria cornigera 9 0.20 - 0.00 Gnathici sp. - 0.00 3 0.42 
Halice abyssi - 0.00 1 0.14 Arcturopsis giardi 997 21.70 - 0.00 
Pardalisca mediterranea 1 0.02 1 0.14 TAN Apseudes spinosus 1 097 23.88 10 1.39 
Pardaliscella sp.A 2 0.04 - 0.00 Sphyrapus malleolus - 0.00 5 0.70 
Harpinia antennaria 9 0.20 - 0.00 unid. 4 0.09 41 5.72 
Harpinia crenulata 11 0.24 - 0.00 EUP Meganyctiphanes norvegica 12 0.26 0.00 
Harpinia latipes 85 1.85 20 2.79 Euphausiacea unid.* - 0.00 1 0.14 
Harpinia sp.D - 0.00 5 0.70 DEC Metacrangon jacqueti jacqueti 1 0.02 0.00 
Harpinia sp.E - 0.00 4 0.56 Pontophilus norvegicus 1 0.02 1 0.14 
Harpinia spp.* 5 0.11 - 0.00 Calocciris macandreae 18 0.39 0.00 
Leptophoxus falcatus 6 0.13 4 0.56 Geryon sp. _ 0.00 1 0.14 
Metaphoxus simplex - 0.00 7 0.97 Brachyura unid. (juv.) - 0.00 1 0.14 
Pseudharpinia excavata - 0.00 1 0.14 Total 4 594 100.00 717 100.00 
Phoxocephalidae unid.* - 0.00 1 0.14 
Laetmatophilus tuberculatus 95 2.07 - 0.00 
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