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SYNOPSIS

SEASEARCH is a programme of Phase 1 marine biological survey, developed by the
Marine Conservation Society and the Joint Nature Conservation Committee, designed
to give sports divers an opportunity to participate in marine biological surveys, and to
contribute to the information from an area by recording habitats and species. The
Minch Project aimed to address some of the growing concerns over the state of
marine resources in the Minch, by promoting a more sustainable approach to their
use. As part of a pilot project in Loch Torridon, the Minch Project supported a
SEASEARCH survey to add to the information on underwater sites, habitats and
species in the loch.

The survey was carried out by 16 divers, mainly from Lothian Divers Sub-Aqua Club,
between August 18™-20™ 2000. SEASEARCH recording forms were completed for
28 sites spread throughout the loch system. 33 biotopes were recognised, and their
distribution mapped. Species lists and a catalogue of photographs have been
compiled. Information on several particularly interesting or attractive dive sites
visited on the survey has been incorporated into a draft dive guide for Loch Torridon.

The range of biotopes recorded is typical for sheltered fjordic sealoch systems, with a
gradation from outer, more exposed sites with kelp-dominated rocky slopes ending in
coarse sediments with maerl, through current-swept narrows with brittlestar beds, to
sheltered inner areas with silted rock slopes characterised by encrusting algae and
ascidians, and mixed muddy sediments. In the most sheltered and deepest parts, the
seabed is of soft mud with seapen beds and prawns (Nephrops norvegicus), including
well-developed giant seapen beds in Loch Diabaig. From evidence of numerous
shells, burrows, tubes and trails, sediments in the loch system appeared particularly
rich and varied, although infaunal samples were not taken for detailed examination.
The lack of bottom trawling in the loch may well have helped to preserve the diversity
of sediment communities and species.

Interesting species recorded on the survey include the deepwater brittlestar Asteronyx
loveni, previously only seen in deep water below 75m, but found at 34m in Loch
Diabaig. This big brittlestar lives perched on top of giant sea pens. The rarely
recorded starfish Luidea sarsi was also found in Loch Diabaig, and Fries’ goby
(Lesueurigobius friesii), which lives in mud burrows, sometimes shared with prawns,
was seen in Loch Diabaig and Loch Shieldaig. Giant foraminiferans lived in the
sediments at several sites.
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1. INTRODUCTION
1.1. Background to survey

Loch Torridon is a large fjordic sealoch system in Wester Ross, north west Scotland.
As part of the Minch Project (see below), the loch and its environs have been the
subject of a detailed study of the marine environment, its uses and importance to the
local community (McHattie 1999). This SEASEARCH survey was carried out to add
to the knowledge of the underwater sites, habitats and species of Loch Torridon, both
to expand the existing information base and to identify particular locations of interest
to divers, to assist the compilation of a dive guide for the loch (Scott, in prep). The
survey was tied in with baseline work, including remote video (ROV) and acoustic
surveys, done by others in the loch and supported by PESCA, LEADER, Ross and
Cromarty Enterprise, Scottish Natural Heritage (SNH) and The Highland Council.
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Ob Mheallaidh and Upper Loch Torridon. [Photo No: 00.209.23, S.Scott]

1.2. The Minch Project

The Minch Project was set up and funded by SNH and Combhairle nan Eilean (now
Combhairle nan Eilean Siar, the Western Isles Council) in recognition of the fact that
the marine and coastal environments of the Minch and surrounding area support both
an outstanding biological resource and a large percentage of the local population.
Pressure on the resource is generally increasing and the Minch Project aimed to
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address some of the growing concerns, by promoting a more sustainable approach to
the use of environmental resources.

Phase one of the project was the production of a Minch Review, which was a
‘stocktaking’ exercise and allowed subsequent identification of areas where further
work is required to improve the conservation of natural resources. Phase two involved
a range of interested parties in individual projects. Loch Torridon was chosen as a
project area because of the importance of its marine environment to local livelihoods,
supporting a range of activities (McHattie 1999). Some of these, such as fishing for
prawns (Nephrops norvegicus), have a long history of conflict over the methods used
(creeling and trawling). The Minch Project aimed to gather information to inform the
debate over these and other issues in the area.

1.3. SEASEARCH

SEASEARCH is a project for volunteer sports divers and others to record useful and
accurate observations of underwater habitats and the life they support, thus
contributing to the knowledge and understanding of the marine ecology of Britain.
The underwater life and scenery of Britain is still little known, even by ‘experts’, so
divers who see the marine life at first hand can contribute invaluable information.
SEASEARCH aims to capture this information by recording it on structured forms,
which are designed to fit a level of expertise to suit the diver. The aim is both to
increase the knowledge and therefore the enjoyment of divers, and to contribute
useful information to add to the pool of knowledge of an area. SEASEARCH is
managed jointly by the Marine Conservation Society and the Joint Nature
Conservation Committee. A starter pack is available giving more detail on
SEASEARCH and how the surveys are planned and carried out (Scottish Natural
Heritage 1995).

2. PREVIOUS DIVING
SURVEYS

A survey by a team of sports
divers and biologists was
carried out in Loch Torridon in
June 1985 (Smith 1985), which
looked at 34 sublittoral and 9
littoral sites. The survey
recorded a wide range of
sublittoral habitats and species,
as is to be expected of a loch
system of this complexity, with
sites ranging from semi-
exposed to very sheltered from
both wave action and tidal
currents. Species recorded from _
sublittoral sites by divers were SEASEARCH divers on Shieldaig slipway.
mainly prominent, easily [Photo No: 00.209.01. S.Scott]
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recognisable animals. More detailed records of algae and molluscs from the shores,
and from samples brought up by divers, reflected the particular specialities of the
biologists on the survey.

In November 1998, the Minch Project commissioned the author to compile a set of
photographs of Loch Torridon and environs, including 10 sublittoral sites. These
aimed to cover a range of the typical habitats and species in the loch, and resulted in a
collection of around 180 underwater photographs.

2. METHODS
3.1. Survey facilities

The SEASEARCH survey was carried out over the weekend of August 18"™-20"™ 2000,
with a team of divers mainly from Lothian Divers Sub-Aqua Club, based in
Edinburgh. Around half the team had previous experience of SEASEARCH, and three
were professional marine biologists. The club rigid inflatable boat (RIB) was used,
together with a smaller RIB supplied by the Skye Diving Club. Accommodation was
provided by SNH at its field station at Kinlochewe, as part of its support for the
SEASEARCH survey.

3.2. Site selection

Sites were selected from Admiralty chart no: 2210 to be additional to those surveyed
by Smith (1985), providing a spread of sites around the loch. Additional information
on potentially interesting sites came from remotely operated video (ROV) surveys in
the loch undertaken by SNH. These included underwater pinnacles in the outer loch,
dense seapen beds in Loch Diabaig, and extensive maerl beds in Upper Loch
Torridon. Further interesting sites were identified by local scallop divers.

3.3. Survey methods

Divers worked in pairs, or occasionally as a threesome, generally working from the
deepest depth upwards according to safe diving practices and to allow maximum
working time in shallow water. A number of the team, although competent divers,
were relatively inexperienced, and were therefore paired with more experienced
divers according to club guidelines. Some divers were working on dive times from
calculated tables rather than dive computers, which limited their time and the depth to
which they could practically work. Because the number of boats available could not
take all divers at once, one of the boats took divers in shifts, limiting its range, as
distances to the outer and upper lochs from the launch point at Shieldaig are
considerable. Fortunately, weather conditions during the survey were ideal.

Divers descended to the deepest depth of the dive, then began recording main habitat
features and prominent species, using underwater writing boards. Ascending up the
slope in a predetermined direction, usually directly towards the shore, they stopped to
describe different habitats, noting the depth at which these changed. Species were
recorded according to the diver’s capabilities. The information was later transferred to
SEASEARCH site and dive recording forms (Appendices VI & VII).Two levels of
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forms were used on this survey, one basic, the other requiring more detailed
information on more structured forms.

Few specimens were collected as logistics on this survey did not allow time for
identification. However biologists on the survey were able to assist with identifying
specimens in the field. Underwater photographs were taken by two survey members
(Sue Scott & Iain Dixon).

Digger Jackson recording on seabed of maerl gravel with live maerl in
furrows. [Photo No: 00.210.04. S.Scott]

3.4. Position fixing

Positions were taken with GPS on the Lothian Divers’ boat, and with hand-held GPS
on the Skye boat (although the latter did not tally with charts, so chart positions have
been used instead in the results). Positions were also marked on laminated Admiralty
charts in the boat where there were sufficient above-water features for accurate
location.

3.5. Data analysis

After the survey, depths on the recording forms were corrected to Chart Datum using
a Windows tidal programme with adjustments. Biotope codes according to the Marine
Nature Conservation Review (MNCR) manual (Connor et al, 1997) were assigned to
habitat descriptions where possible, although sometimes neither the data nor the
habitat manual was adequate for this task (see discussion).
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4. RESULTS

Recording forms were completed for 28 sites during the survey, less than the
maximum planned because of difficult diving logistics. Site locations are marked on
Figurel and listed in Appendix I.

33 biotopes (Connor, et al. 1997) were assigned (with difficulty, see below) to
habitats at the sites surveyed. These are listed in Appendix II, and in Appendix III by
site. The distribution in the loch of some major biotopes is shown on Figures 2 — 5.
The species identified on the survey are listed in Appendix IV. A set of photographs
from the survey has been mounted, labelled and catalogued (Appendix V).

S. DISCUSSION
5.1 Assignation of biotope codes

The assignation of biotope codes
to habitats according to the
descriptions in the MNCR manual
(Connor et al 1997), proved
difficult in some cases. This was
partly because SEASEARCH data
is not always adequate for this
purpose, particularly when
accurate species identifications are
required (for the species of kelp,
for instance, which are often very
difficult to identify in sealoch
conditions). However it was also
because some easily recognisable,
discrete biotopes encountered in
the loch, often at more than one
site, appear not to be described in
the MNCR manual. This was the
case, for instance, with the
extensive pure stands of the large
kelp Saccorhiza polyschides and
the brown seaweed Desmarestia
spp found at several sites, and kelp
park dominated by featherstars.
Many of the sediment biotopes
could not be given a biotope code

Featherstars on kelp on Loch Diabaig sill.
[Photo No: 00.252.07. S.Scott]

because the descriptions rely on identification of infauna. Thus the biotope codes
should be taken as an indication only, and in some cases are a ‘best guess’.
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5.2 Distribution of biotopes in Loch Torridon.

5.2.1. Rocky infralittoral biotopes.

Kelp-dominated biotopes were found throughout the loch system (Figure 2). In the
clearer waters of the outer lochs, forests of cuvie kelp Laminaria hyperborea grew
down to 10m, with sparser ‘park’ to 15m, while in more sheltered parts in the middle
of the loch system sugar kelp L. saccharina was dominant, with forests to 8m and
park to 14m. In Upper Loch Torridon L. saccharina was found to a maximum of 12m,
but more commonly to 5-8m, on mixed substrata, reflecting both the decreased water
clarity and the relative lack of bedrock in deeper water in the upper loch.

Kelps showed a distinct gradation from
outer (more exposed) to inner (sheltered)
loch sites (Figure 2). Alaria esculenta
(dabberlocks) and Laminaria digitata
(oarweed, tangle) were found together at
one site only, characteristically the most

~ exposed at Sgeir na Trian (Site 6). However
this biotope is normally confined to a
narrow band around low water, and may
have been missed at other sites. L.
hyperborea forest and park were found
mainly in the outermost parts of the outer
loch, around Sgeir na Trian (Sites 5, 6 & 7)
and Sgeir a’ Ghair (Site 8). L. hyperborea
typically grows where there is good water
movement, and the only place where L.
hyperborea park was found in the inner
lochs was in the narrows between Upper
Loch Torridon and Loch Shieldaig (Sites 3
& 4), where strong tidal currents flow. At
Site 4 it was mixed with L.digitata in
shallow water. At three sites on the south
side of the outer loch and Loch Shieldaig, a
mixed forest of Laminaria saccharina and
L. hyperborea was found. In the more
sheltered waters of the inner lochs,
L.saccharina was the dominant kelp on
rock, sometimes with Saccorhiza
polyschides, and occasionally with L.
hyperborea in very shallow water (as at Site
17 in Loch Shieldaig).

Urchin-grazed Laminaria hyperborea kelp
forest. [Photo No: 00.210.24. S.Scott]

Saccorhiza polyschides was found in extensive pure stands at two sites in the middle
of the loch system, in disturbed habitats of boulder slopes, or bedrock with boulders
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or sediments nearby. Another ‘disturbed’ boulder habitat at Eilean Mor (Site 1) had a
dense cover of the brown seaweeds Desmarestia spp and red algae (Figure 3).

In many places,
particularly in the inner
lochs, pebbles, cobbles
and boulders embedded
in sediments also
supported kelp forest or
park. L. saccharina in
the inner lochs often
occurred with Chorda
filum and other algae on
such mixed substrata,
and in the narrows
between Shieldaig
Island and Shieldaig
village (Site 22), sea
oak Halidrys siliquosa
grew mixed with kelps
and scour-resistant red
algae in shallow water Sugar kelp (Laminaria saccharina, featherstars and a
with enhanced currents. dab on mixed substrata in Upper Loch Torridon
narrows. [Photo No: 00.211.14. S.Scott]

In most places rock surfaces beneath the kelp were relatively sparsely colonised by
both seaweeds and animals, with pink encrusting coralline or brown algae covering
most surfaces. In some places this was apparently because of urchin grazing, but at
other sites urchins were not particularly numerous, and smaller grazers such as
limpets, chitons and gastropods may have been responsible. At a few sites with
enhanced water movement, either from waves in the shallower parts of the outer loch
or current-enhanced sites in the inner parts, featherstars (mainly Antedon bifida) were
extremely abundant on the upper parts of kelp stipes and on kelp fronds.

5.2.2. Rocky circalittoral biotopes

Below the lower limit of kelp, a relatively small range of biotopes was encountered
(Figure 4), as is to be expected in sheltered sealoch situations. Circalittoral rock was
surveyed at relatively few places, partly because many rock sites ended in sediment at
fairly shallow depths, but also because divers using tables to time their dives were
generally restricted to working above 20m. Nearly all circalittoral rock habitats were
sheltered, and typically, rock surfaces were covered with pink encrusting coralline
algae, often heavily silted. Ascidians (sea squirts), particularly Ascidia mentula, Ciona
intestinalis and Ascidiella spp, were the most conspicuous animals at most sites, often
with hydroids and featherstars co-dominant where there were slight tidal currents.
Featherstars were particularly abundant on top of the rock sill separating Loch
Diabaig from the main loch (Site 11), where a noticeable current was felt. Circalittoral
rock characterised by brachiopods and the anemone Protanthea simplex, a community
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typical of deep rock in sheltered sealochs to the south (Loch Carron and Loch Duich)
was found only at Site 26, in Upper Loch Torridon, on boulders in sediment rather
than bedrock slopes.

Dense beds of brittlestars covered mixed substrata on the floor of the narrows to
Upper Loch Torridon (Site 3), the only circalittoral site surveyed where strong
currents flow.

Cushion star Porania pulvillus, ascidians Ciona intestinalis and featherstars
Antedon bifida on Loch Diabaig sill. [Photo No: 00.252.08. S.Scott]

5.2.3. Sediment biotopes

A wide range of sediment types and mixtures with varied infauna and epifauna was
found throughout the loch system (Figure 5). In the outer loch, wave action and
currents have removed much of the surface silt from sediments, and rock slopes ended
in coarse, clean sand or shell gravel with whole shells, often with maerl
(Phymatolithon calcareum) in the wave troughs (Figure 3). Maerl was also found in
the entrance to Ob Mheallaidh (Site 24) in Upper Loch Torridon, but extensive beds
at the head of the upper loch, reported from ROV surveys by SNH, were not found
(Sites 27 & 28).

Characteristically throughout the loch, sediments were a mixture of materials, with
increasing amounts of silt or mud towards the more sheltered inner parts. At several
sites in Upper Loch Torridon (Sites 15, 19, 21 & 27), and at Site 22 in Loch

Shieldaig, the seabed was predominantly fine sand. At Sites 21 & 22, where the sand
was in very shallow water, burrowing urchins and lugworms were very numerous, and
patches of eelgrass (Zostera marina) grew at Shieldaig village (Site 22). At three sites
in Upper Loch Torridon, loose-lying mats of algae, probably predominantly the
filamentous red seaweed Trailliella, covered the sediment (Figure 3).
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Fine sand with eelgrass Zostera marina and lugworm mounds by Shieldaig
Village. [Photo No: 00.215.18. Sue Scott]

In deeper water at the most sheltered sites, a seabed of soft mud had typical sealoch
communities of burrowing crustaceans, particularly the Norway lobster or prawn
Nephrops norvegicus, and seapens. Behind the sill in Loch Diabaig, giant seapens
Funiculina quadrangularis were particularly dense below 25m, together with the
commensal brittlestar Asteronyx loveni (see below), and Fries’ goby (Lesueurigobius
friesii), rarely recorded from diving depths.

Although fishing for prawns (Nephrops norvegicus) is an important part of the local
economy, and is fairly intensive in the loch, the fishing is mainly by creeling rather
than bottom trawling, while scallops (Pecten maximus) are fished by diving rather
than by dredging. The lack of fishing by mobile bottom gear has probably contributed
greatly to preserve the diversity of sediment communities in the loch.

Fries’goby Lesueurigobius friesii in its mud burrow, off Shieldaig jetty.
[Photo No: 00.263.01. S.Scott]
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5.3. Interesting species

The number of species recorded by the SEASEARCH survey is relatively low,
reflecting the type of survey which concentrated on habitats and mainly prominent,
easily identifiable animals. There was also very little time for identification of
collected specimens. The time of year is also significant, being too late for many
ephemeral algae, especially those characteristic of mixed substrata. However a few
particularly interesting species were found on the survey, especially in Loch Diabaig.

Asteronyx loveni: A particularly
exciting find was the large white
brittlestar Asteronyx loveni, at 34m in
Loch Diabaig (Site 11). This
brittlestar has been very rarely seen
by divers because it normally lives
deeper than 100m, in the fjordic
sealochs, and in the very deep sea off
the continental shelf. Although it is
known from deep video surveys in a
few sealochs, this is the first time this
brittlestar has been seen in such
shallow water, and photographed by
divers. Asteronyx lives on the top of
giant seapens, holding on with parts
of its coiled arms, while the ends
hang out in the water, presumably to
catch falling food particles. A single
specimen was seen on the survey, but
was not refound on subsequent dives
in Loch Diabaig on 14.10.00.

Asteronyx loveni on the giant seapen
Funiculina quadrangularis in Loch Diabaig.
[Photo No: 00.212.03. S.Scott]

Luidea sarsi: This starfish has a northern distribution, preferring colder water (and
therefore lives deeper in the southern part of its range). It is not often seen, and is
probably most active by night, living buried in the sand during the day. It is similar to
the common seven-armed starfish Luidea ciliaris, but has only 5 arms. It was found in
Loch Diabaig at Site 12.

Lesueurigobius friesii: Fries’ goby (see above) lives in the same deep muddy habitats
as prawns (Nephrops) and is reputed to share prawns’ burrows sometimes. In situ it is
not easy to identify, being similar to the much commoner sand goby, but photos from
Loch Diabaig (Site 11), and on a subsequent dive off Sheildaig jetty (Site 23), clearly
identify Fries’ goby. Off Shieldaig slipway on 30.11.00, many more Fries’ gobies

10
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were seen and photographed out of their burrows at dusk than on the daytime dive on
the SEASEARCH survey, suggesting that they may be more active at this time of day.

Foraminiferans: Giant naked foraminiferans were found in muddy sediments at Sites
1, 12 & 23. Noted from other sealochs by the MNCR, the identity of these strange
organisms, which are small white fungus-like branched masses up to Scm across with
an outer organised network or ‘pepperpot’ of sand grains, remained a mystery until
recently. Like many sealoch ‘specialities’, these fragile organisms are more typical of
sediments in deep water, where there is little disturbance, but survive in relatively
shallow water in the sheltered parts of sealochs. Biologists at the Dunstaffnage
Marine Laboratory have been studying these organisms, have concluded that they are
giant foraminiferans, and are to describe them in a forthcoming paper (Tom Wilding,
pers. com.).
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