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To explore the crustacean fauna associated with deep-water gorgonian corals,
suction samples were taken from colonies of Paragorgia arborea and Primnoa
resedaeformis using a Remotely Operated Vehicle. Seven colonies of P. arborea
and eight of P. resedaeformis were sampled from 330-500m depth in the
Northeast Channel off Nova Scotia. A total of 17 species were identified as be-
ing associated with the corals. The P. arborea-fauna was richer than the
P. resedaeformis fauna in both abundance and number of species, with 1303
versus 102 individuals and 16 versus seven species, respectively. However, 13 of
the species associated with P. arborea were from hydroids attached to the coral.
Amphipods dominated the fauna both in abundance and numbers of species and
the most common species were Metopa bruzelii, Stenopleustes malmgreni,
Proboloides calcarata and Aeginella spinosa. The isopod Munna boecki and the
cirripede Ornatoscalpellum stroemii were also quite common. The most strongly
associated crustaceans were two parasitic poecilostomatid copepods; these are
common also on tropical gorgonians and are most likely obligate associates. The
frequently occurring shrimp Pandalus propinquus probably avoids predation by
seeking protection among the coral branches. Shrimp counts from video records
showed that visual inspection without physically disturbing colonies will
generally not reveal the crustaceans hidden in coral colonies. The galatheid
Eumunida picta was observed on P. resedaeformis colonies. The fauna of the
deep-water gorgonians corresponded to the fauna of tropical shallow-water
gorgonians in the numerical dominance of amphipods and parasitic copepods;
however, species richness is higher and decapods, which constitute a rich fauna
on tropical gorgonians, were only represented by two species.

Keyworps: Deep-water corals, associated crustaceans, Primnoa resedaeformis,
Paragorgia arborea, remotely operated vehicle, Nova Scotia.

Introduction

Tropical shallow-water corals are well known because of their accessibility, high
diversity of associated species and beauty. It is less well known, however, that
corals (e.g. scleractinians and gorgonians) are widespread in cold temperate waters
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around the world. In the North Atlantic they are most common at depths of
200-700 m (Deichman, 1936; Madsen, 1944; Zibrowius, 1980). They may occur in
dense populations locally as reefs or ‘forests’ constituting high biodiversity habitats
(Storm, 1901; Dons, 1944; Jensen and Frederiksen, 1992; Mortensen, 2001;
Mortensen and Buhl-Mortensen, 2003). There is growing concern that human
activities (e.g. fisheries and oil-exploration) on the continental shelf and slopes in
the North Atlantic may represent a threat to these habitats and communities
(Rogers, 1999). Furthermore, little is known about the significance of corals as
habitat for other species in deep-water ecosystems, and how they may be linked to
the shallower shelf and pelagic ecosystems. Research on corals and their associated
fauna is necessary to assess the ecological importance of this deep-water
community, and to develop sound scientific advice on sustainable habitat and
fisheries management of deep-water ecosystems. The actuality of this issue is
demonstrated by recent evidence of coral areas damaged by bottom trawling
(Krieger, 2001; Fossd et al., 2002). Few recent studies have focused on the
associated fauna of deep-water coral habitats (Jensen and Frederiksen, 1992;
Mortensen, 2001). The term ‘associated fauna’ here means any animal found on or
in a coral colony and this is also how it will be understood in this study. Corals
have a complex architecture that offers a great variety of microhabitats for other
organisms and substrata of different age. Sheltered cavities within a colony can
contain organically rich sediments, while outer parts provide high water flow with
little sedimentation. The arborescent morphology of most corals allows their polyps
to be elevated from the relatively still boundary layer close to the substratum into
the faster flowing water above (Wainwright and Koehl, 1976). In addition, the
orientation of colonies perpendicular to prevailing currents, which is common for
many species, maximizes the volume of water passing the polyps (Wainwright and
Dillon, 1969; Mortensen and Buhl-Mortensen, 2003). This enables the polyps in the
colony to have maximum food access, an advantage that is passed on to any
rheophilic, filter-feeding epizoic animal associated with the colony.

Very little is known about the fauna associated with the deep-water gorgonians.
It is known, more or less anecdotally, that deep-water gorgonians often house a
large assemblage of mobile crustaceans, and attached ophiuroids (Storm, 1901;
Stremgren, 1970). The associated mobile animals may represent an important food
source for demersal fish, as suggested by Storm (1901) and Cimberg et al. (1981), in
addition to contributing significantly to the biodiversity. This fauna is difficult to
sample and can only be captured selectively by a suction sampler mounted on a
remotely operated vehicle (ROV) or a submersible. The recent development of
ROVs has provided the opportunity for controlled sampling of specific deep-water
habitats and fauna that have not earlier been possible to document in detail. Such
sampling is, however, very expensive, limiting the number of investigations and
making the few samples highly valuable.

Our main goal in this study is to expand knowledge of the inhabitants of the
architecturally complex and rich habitat provided by the deep-water corals,
Paragorgia arborea and Primnoa resedaeformis. A few earlier records exists from
this habitat based on non-selective gear (e.g. Sars, 1890-1895; Storm, 1901; Dons,
1944; Vader, 1969), however, it has not previously been selectively sampled and
documented. Both coral species are widely distributed and locally abundant in the
North Atlantic, on hard substratum in high current areas at a depth range of
300-600m (Madsen, 1944; Tendal, 1992). We compare the species richness and

Natural History (gamma) nah25420.3d 16/7/03 12:53:46 Rev7.51n/W (Jan 202003)
The Charlesworth Group, Huddersfield 01484 517077

=]



Crustaceans associated with Paragorgia arborea and Primnoa resedaeformis 3

habitat selectivity of the associated crustacean fauna of these species that are the
two largest and most common gorgonian corals on the edge of the Scotia Shelf. In
addition, the fauna will be compared with observations from tropical shallow-water
gorgonians.

Materials and methods

Environment

The Northeast Channel is a major trough separating the continental shelf of
Nova Scotia from that of New England. It is the only deep passage connecting the
slope water of the north-west Atlantic Ocean with the Gulf of Maine, with a sill
depth of about 230 m (figure 1). The three sampling localities are in the outer part
of the channel at the shelf break, at 330-500 m depth. The video observations made
while sampling showed that the bottom at these localities consists of gravel, mainly
cobbles and boulders, locally covering up to 100% of the sandy seabed. Salinity and
temperature at 300-400m range from 34.87 to 35.05 PSU and 5.74 to 7.64°C,
respectively (Petrie and Dean-Moore, 1996). Current measurements are not
available for the depth of the sampling areas, but the trough is in general
dominated by strong semi-diurnal (M2) tidal currents (Ramp et al., 1985; Smith
and Schwing, 1991). The maximum speed 16 m off the bottom at the sill is between
40 and 50cms~ ! (Ramp ef al., 1985). At the south-western side, a current having
the mean magnitude of 2cms™ ' is directed outward above 200m depth. Inflows
occurred everywhere else with a magnitude of 3cms™! towards the bottom (Ramp

25 km Browns Bank
42°10'N
Northeast Channel
42°00'N
Georges
Bank
65°50' W 65°40' W 65°30' W 65°20'W

FiG.1. Position of sampling areas where suction samples were taken by ROV. Depth
contours in meters.
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et al., 1985). At the three sampling localities P. arborea and P. resedaeformis
occurred in forest-like stands. The densities at these localities were 2—13 and 2-60
colonies per 100m? for P. arborea and P. resedaeformis, respectively (Mortensen
and Buhl-Mortensen, 2003). Both species were often attached to the same boulder.

Sampling and inspection of corals

The mobile fauna associated with Paragorgia arborea and Primnoa resedae-
formis was collected during a cruise in August 2001 using a suction sampler
mounted on the ROV, ROPOS (model HI-ROV 2000). Designed for scientific
purposes, ROPOS is fitted with a suction pump that has a capacity of ca 21s~ ! and
a hose diameter ~8cm. The water was sieved through a 250 pm plankton mesh
mounted inside the eight sampling jars, of 21 each. Ten suction samples were
collected from each of one or two colonies and efforts were made to cover the
whole colony when sampling (table 1). The suction time ranged from 1 to 4 min per
colony (120-4801). Samples were preserved in 4% formalin and later transferred to
96% alcohol before identification. The crustaceans were identified to lowest possible
taxonomic level. Of the 15 sampled colonies, seven were P. arborea and eight
P. resedaeformis and their size ranges were 90-180cm and 25-65cm in height,
respectively. Supplementary information was gained from video records made
during suction sampling, sampling of coral colonies and transit between sampling
sites. All corals observed on video and shrimps visible in the individual colonies,
were counted. In addition to the crustaceans, a few specimens of less mobile fauna,
e.g. gastropods and polychaetes, occurred in the suction-sampled material. These
observations will be presented in another paper dealing with less mobile or sessile
fauna found on corals collected as by-catch by the Department of Fisheries and
Oceans groundfish survey (Buhl-Mortensen and Mortensen, in preparation).

Results

A total of about 1540 crustaceans, representing 20 species, were collected
(table 2). Three species are known to be pelagic (e.g. Themisto compressa, Sergestes
arcticus and Nematosceles megalops), and are not regarded as part of the fauna
associated with the corals. Shrimps of the genus Sergestes have, however,
previously been observed on deep-water corals (Storm, 1901).

Table 1. Information on suction samples (number indicates sampling area, 1-3).

Position
Suction Depth  Number of  Height of
Species sample  North West (m) colonies  colonies (cm)
Paragorgia arborea 1-A 42°02.79" 65°34.47 475-477 2 100, 130
I-B 42°02.85 65°34.60 477 1 150
2-A 41°59.89" 65°38.95 426 1 180
2-B 41°59.85" 65°38.88" 426446 2 90, 180
3-A 41°54.30° 65°42.84 332 1 90
Primnoa resedaeformis  1-C ~ 42°02.83" 65°34.45 498 1 60
1-D  42°02.80" 65°34.48 476 2 40, 50
2-C  41°59.94' 65°38.90" 410-426 2 55, 43
2-D  41°59.87" 65°38.91" 432 1 65
3-B 41°54.33° 65°42.92" 334-367 2 25, 45

fCoral colony with hydroids.
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Crustaceans associated with Paragorgia arborea and Primnoa resedaeformis 7

The Paragorgia arborea fauna was richer in both numbers of individuals and
species than the Primnoa resedaeformis fauna. A total of 1303 individuals belonging
to 16 species was sampled from the seven P. arborea colonies (excluding 130
individuals from two pelagic species), whereas, only 102 individuals belonging to
seven species (excluding six individuals from two pelagic species) came from the
eight P. resedaeformis colonies. Thirteen of the species associated with P. arborea
were mainly from hydroids attached to the coral.

Amphipods dominated the fauna in both species number (nine) and abundance
(677 individuals). The two most common species were Metopa bruzelii (298
individuals) and Stenopleustes malmgreni (270 individuals), both having their main
occurrence on hydroids attached to P. arborea. Proboloides calcarata and Aeginella
spinosa also occurred in larger numbers, 46 and 43 individuals, respectively, the
former mainly on Primnoa resedaeformis while the latter was only found together
with hydroids. The isopod, Munna boecki, also occurred mainly on hydroids
attached to Paragorgia arborea.

The species with the highest abundance (532 individuals) was a poecilostoma-
toid copepod belonging to the family Lichomolgidae (figure2A). This species
occurred in all samples from P. arborea with a mean of 76 individuals per colony
while it was not found on P. resedaeformis. Another poecilostomatoid copepod,
Enalcyonium cf. olssoni (figure 2B), was sampled only from P. resedaeformis, but in
low numbers, having a mean of approximately one individual per colony. The
ostracod Synasterope abyssicola only occurred on P. arborea. The largest crustacean
species found on the corals was the Chirostylidae anomuran Eumunida picta Smith,
1883, and the shrimp Pandalus propinquus. Two specimens of E. picta were
observed on two P. resedaeformis colonies at location No.3. The specimens were
orange-yellow coloured, with claws and outer parts of the pereopods strikingly
white. Attempts to sample the specimens failed and the species was identified based
on the video records.

Pandalus propinquus which occurred on both coral species was more frequent in
the suction samples from Primnoa resedaeformis than from Paragorgia arborea,
having a mean of one and 0.3 individual per colony, respectively. However,
observations made during suction sampling (figures in parentheses, table 2) showed
P. propinquus in much larger numbers on both coral species than indicated by the
suction samples (e.g. figure 2C). The abundance was highest on P. arborea with a
mean of five individuals per colony while a mean of two individuals per colony was
observed for P. resedaeformis.

A total of 169 Paragorgia arborea colonies and 1524 Primnoa resedaeformis
colonies were video-recorded at the three locations. In total, 63 and 92 individuals
of Pandalus propinquus were observed on P. arborea and P. resedaeformis,
respectively (table 3). In contrast to the observations made while suction sampling
where shrimps were observed in all colonies, shrimps were seen only in 7.7% of all
video-recorded P. arborea colonies, and 2.0% of all P. resedaeformis colonies. The
average number of shrimps per colony for these observations was 4.8 for P. arborea
and 3.1 for P. resedaeformis. On one occasion shrimps sitting on branches of
P. resedaeformis were observed closely for a few minutes. These shrimps were not
scared away by the light from the ROV, but stayed at the same spot or moved less
than 2cm. They continued their fast movements of the mouth-parts, probably
searching for food among particles found on the coral surface.

The cirriped, Ornatoscalpellum stroemii, occurred on both coral species but was
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8 L. Buhl-Mortensen and P. B. Mortensen

Fi1G.2. Two parasitic poecilostomatid copepods and one decapod found on the gorgonian
corals. (A) An unidentified species belonging to the family Lichomolgidae that was
abundant on the surface of Paragorgia arborea. Total length=1mm. (B) Enalcyonium
cf. olssoni belonging to the family Lamippidae was found on Primnoa resedaeformis,
probably living inside the polyps. Total length=1mm. (C) Pandalus propinquus on
branches of a P. resedaeformis colony frame grabbed from video records taken in the
sampling area.

numerous only on Paragorgia arborea, with 133 individuals from one colony. This
sample contained hydroids that had been attached to the coral and O. stroemii was
mainly found on these hydroids. On the video records Primnoa resedaeformis with
O. stroemii were observed quite frequently.

Discussion

Sampling method

The number of individuals and species collected from the deep-water gorgonians
without hydroids was low. This could indicate that the gorgonian-associated
crustaceans are few. However, it could also be due to the sampling equipment not
collecting the mobile fauna in an adequate way. Manoeuvring the hose of a suction
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Crustaceans associated with Paragorgia arborea and Primnoa resedaeformis 9

Table3. Number of shrimps observed on video records made during suction sampling of
corals, collection of corals and transit between sampling locations.

Observed during:

Suction sampling  Collection of corals Transit

Coral species Location Shrimps Colonies Shrimps Colonies Shrimps Colonies

Paragorgia 1 14 3 0 2 19 157
arborea 2 14 3 0 7 3

3 9 1 0
Sum 37 7 0 2 26 160
Primnoa 1 11 3 15 6 14 1428
resedaeformis 2 10 3 20 7 11 48
3 1 2 0 0 9 35
Sum 22 8 35 13 34 1511

sampler with a ROV arm in a controlled manner is hard and the efficiency of the
sampling may differ between colonies.

The larger crustaceans, e.g. shrimps, can escape from the hose of the suction
sampler. Another problem is that the movement of the hose can disturb nearby
parts of a colony not yet sampled and scare away mobile fauna. Video-recordings
made during sampling showed that many more shrimps occurred on the colonies
than were captured by the suction sampler.

Smaller crustaceans such as amphipods and isopods may manage to cling to
their host and avoid being sampled. However, when climbing on hydroids, which
are more delicate and flexible, they are probably more easily captured, which may
explain their high abundance in sample 1-B containing hydroids. On one occasion
several specimens of the amphipod Aeginella spinosa was video-recorded clinging to
hydroids attached to a P. arborea colony. The difference in size and morphology of
the two coral species may also affect the sampling. The fauna of P. resedaeformis
forming relatively small colonies with flexible branches is probably more efficiently
suction sampled that the fauna of the larger tree-forming P. arborea.

Nevertheless, the presence of small copepods living inside or on the surface of
the corals suggests that the suction power was strong enough to sample small
crustaceans. On this basis we are convinced that the material sampled from colonies
in the densest population of the two coral species on the Scotian shelf (Mortensen
and Buhl-Mortensen, 2003) provides a reliable picture of their crustacean
associates. When collecting whole coral colonies, first covering with a net will
probably provide a better picture of the mobile associated fauna. This is, however,
both technically a difficult procedure and destructive to the corals.

The fauna

The fauna of Paragorgia arborea was richer both in abundance and number of
species than the Primnoa resedaeformis fauna, with 16 and seven species,
respectively. There are significant differences in size and morphology of the two
coral species (figure3). P. arborea forms colonies that are tree-like with thick
branches (2-4 c¢cm in diameter) and with a maximum height of 2-3 m (Storm, 1901;
Tendal, 1992). The more bush-like P. resedaeformis has thinner branches (1-1.5cm
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10 L. Buhl-Mortensen and P. B. Mortensen

Fi1G.3. The two gorgonian coral species suction sampled for associated crustaceans. (A)
Paragorgia arborea (Pa) and Primnoa resedaeformis (Pr) frame grabbed from video
records taken in the sampling area. Scale bar: 20 cm. Distance between the two laser
dots on P. arborea is 10 cm. (B) Branch of P. arborea. Scale bar: 2 cm. Photographed
in aquarium. (C) Branch of P. resedaeformis. Scale bar: 2cm. Frame grabbed from
video records taken in sampling area.

including the polyp houses) and a maximum height of 1m (Carlgren, 1945).
P. arborea also has a smoother surface between the polyps while P. resedaeformis
has a scale-covered coenenchyme and closely packed polyps. P. resedaeformis, with
its bushy morphology, may offer more hiding places between its branches while the
taller P. arborea offers large areas of naked coenenchyme to parasites and stronger
current regimes.

The amphipods dominated the fauna both in numbers of individuals and
species. Of the four most common amphipods three have earlier been reported from
coral habitats, Stenopleustes malmgreni on P. arborea (Sars, 1890-1895; Vader,
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Crustaceans associated with Paragorgia arborea and Primnoa resedaeformis 11

1969), Aeginella spinosa on Paramuricea placomus (L.) (Stremgren, 1970) and
Proboloides calcarata has together with the former two been found in habitats with
corals, hydroids and sponges (Storm, 1901; Buhl-Jensen, 1986, and literature cited
therein). S. malmgreni and P. calcarata are new to Nova Scotia (P. Brunel, personal
communication), which is not surprising since earlier studies in deep-water habitat
in the area are scarce. Metopa bruzelii has to our knowledge not been reported
previously as associated with corals. These amphipods are facultative symbionts
and the corals together with their associated hydroids probably provide shelter
against predators and a suitable substratum both for capturing and filtering
particles from the water passing the coral.

Two parasitic poecilostomatoid were found on the corals. They did not co-
occur but were confined each to their host species. The association between
poecilostomatoid copepods and tropical gorgonians has been known for a long time
(Zulueta, 1908 in Bayer, 1961), but there is no earlier record of copepods associated
with either of the two coral species studied here. The copepod Enalcyonium cf.
olssoni that occurred on Primnoa resedaeformis has been found parasitically in the
octocoral Alcyonium digitatum L. (Stock, 1988). It belongs to the family
Lamippidae that is exclusively endoparasitic in octocorals (Grygier, 1983; Stock,
1988). A copepod of the family Lichomolgidae was very common on Paragorgia
arborea (a mean of 76 individuals per colony). This taxonomically difficult group of
copepods is mainly associated with invertebrates and many species are known to be
associated with gorgonians in tropical waters (Humes and Stock, 1973; Humes,
1993). The copepod was not identified to species level and may be a new species. It
is probably strongly connected to P. arborea but may not be obligate on species
level. Species of this family are often found on several gorgonian host species
(Humes and Stock, 1973). The parasitic copepods are presumed to feed on the
coenenchyme of their hosts (Patton, 1976). The large area of naked and smooth
coenenchyme on P. arborea probably provides a better habitat for this surface
living copepod than the scaled and rugged surface of P. resedaeformis on which it
was not observed.

The shrimp Pandalus propinquus was common on both coral species and video
observations indicated a mean of 4.8 individuals per Paragorgia arborea colony and
3.1 per Primnoa resedaeformis colony. These are conservative estimates since the
shrimps are hard to discern on video records. It was during suction sampling, when
they were disturbed and started moving, that the highest numbers were observed.
The lower number of shrimps observed on P. resedaeformis is probably due to the
higher architectural complexity of this coral compared to P. arborea. There is more
sheltered space where shrimps can hide in a P. resedaeformis colony than the more
fan-shaped P. arborea. This shrimp has been found clinging to branches of
P. arborea (Storm, 1901) and is also common on the scleractinian deep-water coral
Lophelia pertusa (L.) (Dons, 1944; Burdon-Jones and Tambs-Lyche, 1960; Jensen
and Frederiksen, 1992; Fossa and Mortensen, 1998). The relation between
P. propinquus and the corals is probably facultative and the branches of corals
offers shelter against predators. It has also been suggested to be associated with the
anthozoan Bolocera tuediae by Jonsson et al. (2001), however, in that study the
video-recorded shrimps were not sampled and species identified. The shrimp may be
beneficial to the coral by cleaning its surface from sedimenting particles. The
cleaning function of shrimps in corals is well known from shallow water (Bruce,
1976; Hickson, 1906). However, we have few detailed observations and no direct
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evidence of such behaviour by P. propinquus on the corals, thus, this can only be
speculation. The chirostylid anomuran FEumunida picta was observed twice on
P. resedaeformis and even though the material is scarce this may indicate a rela-
tion between the two species. Associations between FEumunida species and corals
has been documented previously from the Pacific Ocean (Saint Laurent and
Macpherson, 1990; Saint Laurent and Poupin, 1994; Macpherson, personal
communication). In the North Atlantic Munidopsis serricornis (Lovén, 1852) is
often associated with the scleractinian Lophelia perstusa (Storm, 1901; Dons, 1944;
Mortensen, 2001).

Several genera of cirripedes are known to be associated with tropical gorgonians
(Goh et al., 1999). Ornatoscalpellum stroemii occurred on both coral species;
however, it attached mainly to parts of the colonies that had already been colonized
by hydroids. Little is known about the ecology of this deep-water cirripede but
Nilsson-Cantell (1978) notes that ‘It attaches to sponges, hydroids, gorgonians,
octocorals etc.’. Our results fully agree with early observations by Storm (1901) who
reported its association with hydroids on both Primnoa resedaeformis and
Paragorgia arborea. This cirriped is a facultative symbiont using mainly exposed
coral skeleton and associated hydroids as substratum for suspension feeding in a
high current environment.

Communities associated with gorgonian corals

In a survey of the fauna associated with shallow-water gorgonians on coral reefs
in Singapore, Goh et al. (1999) reported 73 crustaceans belonging to 11 species in
samples taken by scuba divers over a period of 6 years from 16 gorgonian species
(number of colonies are not given) (table4). They found associated fauna only on
16 of 31 gorgonians. Goh et al. (1999) also present a general review of gorgonian
associated fauna where they state that amphipods dominate numerically and that
parasitic poecilostomatoid copepods are common and well-known associates of

Table4. Abundance (No.) and species richness (Sp.) of gorgonian-associated crustacean

taxa.
Nova Scotia Singapore Review

Taxa No. Sp. No. Sp. No. Sp.
Ostracoda 6 2 0 0 ? ?
Copepoda 539 3 0 0 Many Many
Cirripedia 136 1 20 1 Few 5
Isopoda 30 1 0 0 ? ?
Amphipoda 677 9 23 2 Domin. Many
Caridea 11 (59) 1 8 4 Many Many
Anomura 0(Q2) 0 (1) 21 3 Few 3
Brachyura 0 0 1 1 Few 2
Sum 1399 (61) 17 (1) 73 11

Results from: this study (Nova Scotia) of 15 colonies of two coral species sampled with a
suction sampler (numbers in parentheses from video observations); information from a study
in Singapore based on 16 gorgonian species, number of colonies is not known, and; from a
Review on gorgonian-associated fauna. The Singapore and Review data are from Goh et al.
(1999).
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tropical gorgonians. Our observations show that the associated fauna of the deep-
water gorgonians resembles the fauna on shallow-water tropical gorgonians in
amphipods, parasitic copepods being an important part of the fauna. The deep-
water corals, however, had a richer and much more abundant crustacean fauna,
with 1449 versus 72 specimens on the tropical gorgonians. It is also interesting that
this fauna was from only two species of gorgonian corals in contrast to 16 tropical
species. Another clear difference is that the rich decapod fauna on the tropical
corals contrasts with only two species on the deep-water corals. Some of the
differences in faunistic composition might be due to sampling methods. Sampling
by scuba-diver in the tropics may have missed some of the smaller crustaceans. The
richer decapod fauna in tropical waters in general can probably explain the larger
numbers of associated decapods.

Interspecific obligate relationships are less common for high latitude biotopes in
general, compared to the tropics (Karr, 1971; Rhode, 1978; Beaver, 1979). Many
of the species associated with tropical corals are obligate while most species found
on the deep-water corals are facultative symbionts. In contrast to the numerous
examples of highly developed interspecific relationships in shallow-water tropical
reefs (Patton, 1976, and references therein), there are very few examples of species
found exclusively on deep-water corals (Burdon-Jones and Tambs-Lyche, 1960;
Jensen and Frederiksen, 1992; Fossa and Mortensen, 1998). However, many of the
species associated with the corals are much less common in other habitats. Several
conditions of the North Atlantic deep-water coral habitat can be used to explain
this general pattern, including time needed for development of such relationships,
frequency of disturbance and variability of nutrient supply.
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