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1. Introduction

The maln aims of the survey were to describe the range of sublittoral habitats
and species present in and near Loch Erilboll (on the north coast of Sutherland,
a few mlles to the east of Cape Wrath); and also to provide an opportunity for
members of the Marine Conservation Society to extend thelr range of marine
blological knowledge and assoclated skills by taking part in a structured
survey. The study was of wider interest in that there appears to have been no
previous sublittoral survey of the area. This meant that the proposed rather
general, wide ranging and non-specialist survey was gquite appropriate.

2. Envirommental conditions

Figures 1 and 2 respectively locate Loch Eribell, and glve a large scale map of
the survey area. The loch 1s the northernmost of the series of large deep sea
lochs found on the western coast of the Scottish mainland, and In the Hebrides.
Unlike nearly all the others it 1s exposed to the north. XIts overall topography
i fairly simple, the loch being approximately funnel shaped. There are no
rapids, and relatively few islands. The main fresh water imput is from the
River Hope, and 1s, rather unusuaslly, situated near to the loch mouth. Overall
L. Eriboll can be classified as "fjord-like' (Earll and Pagett, 1984). The area
is of geologlcal interest, being on the edge of the "Durness limestone'. At the
" sast of the area surveyed there are limestone ¢liffs with deep caves, and
limegtone was found In geveral places in the sublittoral, often heavily bored
and fissured (see Fig. 2).

Admiralty chart 2076 covers the area at large scale, the loch having been used
as an assembly area for World War Two convoys and still occasionally being used
by the Royal Navy as an anchorage. The loch can be divided imto three main
reglons., The wide outer loch extends from Ellean Hoan Iin the weat of Whiten
Head to the east, to about the position of the automatic light on White Head.
This region 1s directly exposed to winds from the northern quarter and the
shallows generally show signs of strong wave action. The adiacent headlands and
north sides of the izlands in the mouth can be distinguished as being especially
exposed. The middle loch is from the automatic light to the line joining the
northern point of Ellean Choraldh and the south of the Ard Neackie peninsula.
The dlrect fetch of this reglom is small, but even from our experience in
relatlvely good summer weather, a strong swell may penetrate this far. Finally,
the very sheltered inmer loch extends to the south from the above line to the
head of the loch.

Tidal motion is generally small. A flow of order % knot was found in the
channel between Eilean Choraidh and the west shore. Other than very gentle
motfons, the only other site at which an appreciable tide (% - 1 knot) was
experienced was off Whiten Head {(site 17}. The chart also indicates a current
of % knot around Eilean Cluimrhig.

At the loch mouth exposed bedrock extends to a depth of 25 m or more close to
the shore, giving onto pebbles or sand, Moving towards the loch head, the depth
of the rock/sediment interface generally decreases (see Fig., 3), and to the
south of Ard Neackie the rock occurs as a boulder slope (except for an isolated
offghore outcrop at site 28). The region off the east shore between Freisgill
Head and Geodha Meiril {(sites 19a and 21, Fig. 2) is somewhat anomalous In that
there is an extensive plateau of mand, boulder and bedrock outerops at about
10 = 18 m. HNo regions of offgshore cirecalittoral rock were located. The
sediment In the Ianner loch is generally soft mud, and this extends to the ounly
part of the middle loch surveved well away from the shore {(site 25). C(loser in,
muddy sand wae found to 20 or 25 m at a number of sites. In the outer loch sand
and pebbles were more common.



3. Methods

The survey participants were all amateur naturalists from the membership of MCS,
apart from Sue Hiscock, a professional phycologist. BSome general funding was
provided by NCC, who also loaned a compressor. Sue Hiscock was separately
funded by NCC to produce a report describing the marine algae. Apart from this,
participants paid thelr own expenses. The survey was based at the Robertson
Research International Field Centre at the Balnakiel Craft Village, about half a
mile out of Durness. This accommodation, although fairly basic, provided plenty
of working space and was quite satisfactory for our purposes. The diving team
consisted of 6 persons for the first week, and was jolned by two more (RK and
KY) for the second week.

Diving was carried out from two inflatables. The. -

nearest access polnt to Loch Eriboll from Durness 1s at Rispond, some 4 miles or
so away by rocad. Rispond has a very sheltered harbour, but unfortunately this
dries out for 100+ m for about & hours on every tide, which makes planning of
diving and boating difficult 1if much carrying of equipment is to be avodided.
The harbour at Portnacon, some 4 miles to the south is usable at all states of
the tide. Thus for most of the time Portnacon was used as a base, and Rispond
was used mainly to land and pick up and land equipment and personnel. The area
is remote — on only two or three days was even a solitary vessel sighted whilst
at sea - and clearly safety was a paramount conslderation in planning the
boating and diving; 1in particular the boats always operated together and diving
was restricted to 'mo stop' times. Fortunately the weather was generally good,
with a maximum wind strength of force 5 or 6 only being experienced on one or
two days. Even so, with water temperatures of 10 or 11 °C the two divers in wet
suits became chilled. Sites were selected from examlnation of the chart, with
occasional on-the-spot amendment, to attempt to cover as wide a range of habitat
types as possible. Two or three sites were covered each day.

The methods employed were generally similar to those of previous MCS surveys
(e.g. Dipper, 1981, 1983). Divers recorded their observations on formica
boards, and data were transferred each evening to standard check 1lists
(Appendix 1). These raw data sheets are held separately by NCC. Specles were
recorded to the best of each individual's ability, and some material collected
for later examination. As usual on these surveys, the quality and thoroughness
of observations improved after the first few days. There 1s inevitably some
"patchiness" according to the particular skills of those diving any site. Some
qualitative faunal abundance estimates were attempted using the scales -proposed
by Hiscock (1983 - see Appendix 2) with slight modification for the Porifera.
This appendix also includes the floral abundance scale employed.

Photographs were taken by & number of participants (NB, GG, SH, DM, JW) and a
selection made from these 1s held by NCC and catalogued in Appendix 6. Gil
Green processed some films 'on site', which proved invaluable in calibrating
some new photographic equipment!

4. 'Results: general and faunal survey

4.1 Preamble

The underwater visibility was generally found to improve with distance from

the head of the loch(see Table 1) and where the rock extends deep enough for
the kelp to be light-limited, there appeared:to be a slight dependence of the
maximum depth of the kelp on distance from the head of the loch (Fig. 4; see
also section 5). The effects of fresh water seemed to be small overall, but

at a number of inner and middle loch sites a region of less saline water was
observed to a depth of c. fim,



Bites were numbered In the order in which they were visited {note that sites §
and 18 are the same; and that site 17 1s immediately adjacent to site 8).
General site detalls are given in Table 1. The last column of this table gives
information about exposure and substrate according to the following ceode, A =
inner loch, B = middle loch, € = ocuter loch, D = headlands and north sides of
islands in mouth. 1 = bedrock and cliff, 2 = boulder slope, 3 = cobble/pebble/
gravel, 4 = sand, 5 = muddy sand, 6 = mud. Brief descriptions of the sites,
prepared from the habitat recording forms, are given in Appendix 3. Appendix 4
contains a faunal species list annotated with the sites at which each specles
was recorded and one or two further comments. This list 1s compiled mostly from
the faunal check lists, with some additions from subsequent examination of
colour slides and collected specimens. The algae are described separately by
Sue Hiscock, 1n section 5. In Appendix 5 there are profiles of the sites
vigited (excepting site 5). The vertical scale 1s given corrected to C(hart
Datum, and 1g believed to be reasonably accurate, The horizontal scale i1z more
qualitative, as a formal transect was only carrled out at site l%a. Divers were
asked to estimate distance travelled, s#nd In some cases this estimation was
supplemented by observations from the covering boat. One or two profiles are
composites of slightly different profiles recorded by separate palrs of divers
at nearby positlons at the same site. Figure 5 pives a more accurate position
and approximate indication of the line taken by the divers at each site.

4.2 Major habitat types and faunal communities

Hard substrata

Very exposed bedrock slopes and cliffg

Extenslve and spectacular bedrock slopes were found off i1slands and
headlands in the outer loch, extending to depths of 20 m or more {sites 6,
8, 15, 17, 22y, Sometimes (e.g. site 6) very large boulders were also
present. 8Sites 9 {see below) and 16 were of similar character, but with &
misch shallower lower boundary to the bedrock. Grazing action by Echinus
varied between severe at sites 6 and 22, through moderate at site 15 (where
extensive beds of 0. fragilis were present) to negligible at sites 8, 9 and
17. At sites 9, 15 and 16 the rock was liwmestone, and in places the
vertical surfaces were heavily creviced and bored providing a habitat for a
rich community of ascldeans, sponges (mostly PacHmatisma johnstoni and
Haliclona wiscosa), ophiuroids, Aleyonium digitatum, Corynactis wviridis,
hyvdroids and bryozoans. A similar rich turf, but without the ophiuroids
and HB. viscosa) was found at sites 8 and 17, Occasional Antedon bifida
were also recorded at each of these sites.

The upward facing open rock faces in the lower infra-/upper circalittoral
had patches of A. digitatum (common in places) with (at sites B, 9, 17) a
rich fsunal turf, including a varlety of echinoderms {Asterias rubens,
Crossaster papposus, Henricia oculata, H. sanpuinoclenta, Leptasterias
mulleri)., Thick growths of Halichondris panlcea were present on kelp
stipes and the fronds were often heavlily colonised by Obelia geniculata.
The Dendrodos/Clathrina assoclation was only found at site 8; this may be
attributable to a persistent swell at these exposed sites making
investigation of the shallow sublittoral rather troublesome.




Moderately exposed bedrock slopes and ¢liffs

These were found In the middle loch (sites 1, 2, 3, 7, 10, 12, 13, 19, 20,
21, 32). 1In places there was a gentle or mwoderate rock slope, extending to
depths between 10 and 24 m, with kelp typlcally to 10 -~ 14 m. This slope
was soumetimes sllty, especially below the kelp (e.g. sites 1, 2, 3, 10},
and sometimes the silt might be called a sediment laver (site 3}, Grazing
by Echinus was generally wmoderate. Common faunal assgsoclations were
hydrolds, M. senlle, Ascidia wmentula, Cucumaria sp., C. smithii,
A, digitatum and A, bifida, the latter two being especlally common where

the slope became very steep (e.g. sites 10, 12, 32), and on the vertical
sides of gullles {site 14).

Brittle stars were sometimes present on the deeper, more gentle, slopes.
Sponges were uncommon except at the transitional site 7: P. johnstoni was
occasional at site 14 and rare at gltes 10, 12, 19; Mxyilla incrustans was
rare at several sites; H. panicea encrusted stipes at sites 19 and 20,

Sheltered (fairly) deep bedrock

This was only found at site 28 - a limestone outerop surrounded by
sediment. Some verticals were well creviced, with a population of
ophiurcilds, A. mentula, C. intestinalis, P. rustica, A. aspersa, A, bifida.

Exposed boulder and cobble slope

In places this was only a narrow band of boulders at the bedrock/sediment
interface, with no distinctive fauna. Especlally at sites at the mouth of
the loch, the boulders were often heavily grazed by Echinus, leaving
colourful patches of Parasmittina trispinosa and "Lithothamnion".

Sheltered boulder and cobble slopes

These were found In the Inner lock and the south east of the middle loch
{e.g. site 1la);  usually rather short, extending to ¢. 4 = 6 m, with
sediment below. Rather silty, with thick L. saccharina.

Eroded limegtone

At a number of sites heavily c¢reviced and bored limestone was found on
approximately vertical rock faces (e.p. sites B, 9, 15, 16, 17, 28). These
supported a rich iIn-/epi~ fauna (see above}. TUnfortunately, a hammer and
chisel was not avallable to take substantial rock samples.

Rock mills

At site 9 "rock mills" several metres deep and in diameter were found,
These also provided areas of deeply creviced limestone, with assoclated
fauna. The bottom ¢. 1 w of the wmills were well scoured.

Mud

Soft mud was encountered at the twoe deep sites sampled well asway from the
shore in the wmiddle and i1nner lochs (sites 25 and 30). In each case



Virgularia mirabilie was found, and Nephrops norvegicus at site 30. Mud
was also found below about 10 m at inner loch sites. Areas of alpgal debris
were sometimes present. Patches of Turritella communis were encountered at
a number of sites, together with V, mirabilis at site 24. Cerianthus
lloydi, Mxyicola infundibulum, Sagartia troglodytes, Liocarcinus depurator,
together with hydrolds and Metridium senile on occasional pebbles/boulders,
were also found, and are probably quite typical of these habitats. The
infaunal Amphiuria filiformis was present at site 33.

Muddy sand

This substrate was typical of sediment surveved in the middle loch, and
also above about 10 m in the immer loch. Often well worked, by Arenicola
marina, bilvalves and Cerlanthus 1loydl; with algal mats, patches of
Turritella communis, hermit crabs, Pecten meximus and Chlamys opercularis.
Patches of brittle stars were sometimes found: A. aspersa sometimes were
attached to the matted algae, Specles diversity was often increased by the
presence of pebbles and oceccasional boulders.

Clean sand

Found at outer loch sites. Poor in fawna, apart from occasional Lanice

conchilega and crabs.

Pebbles/small cobble

An extensive, rather specles poor, tide swept pebble plain was found at
site 17, and to a lesser extent at silte 16. The former was dominated by
barnacles and hydroids with occasional encrusting bryozoans and Alcyonidium
diaphanum. A cobble/pebble plain, apparently with little tidal action, was
found at site 12, and there were small patches of pebbles at several other
sites.
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5. Besulte: Algal OSurvey (5. Hiscock).

Lists of the sublittoral algae found during the survey are given in
Appendix 7.

5.1. Communities on Bedrock and Large Boulders
Upper JInfralittoral

Communities on bedrock and large boulders in shallow water were
characterised by a forest of Laminaria byperborea at all sites north oif
Site 14. At Sites 10, 11b and 34 to the south in increasing shelter inside
the loch, dense Laminaria byperborea was present only in a narrow depth
band in shallow water (0.95m to approximately 2m at Sites 10 and 11b; 0-0.Bn
at Site 34), with dense lLaminaria saccharipa below. Further inside the
loch Laminariaz byperborea vas recorded as 'frequent’ on bedrock at Site 28,
The deepest recorded depth of large Lamiparia byperborea plants was at
15.%m, Bite 8, with dense forsst to 1lm. Depth distiribution of L.
byperborea and other algae is discussed in Section %.6. Records of kelp
stipe epipbytes are given in Bection 5.5.

Alaria esculenta was Abundant at Site 8, in a band on steep and vertical
rock, extending from the lower shore to around 1.8m,

Foliose algae beneath dense kelp cover were most abundaat In shallow water
at exposed sites, with generally z small variety of foliose species

(Table 2». Present at most sites were Odonthalia dentata, Callophyllis
laciniata, DPelesseria sapguinea, Plocamium cartilagineum, Crypiopleura
ramosa and Bonpemaisonia hamifera (Trailliella phase). Encrusting algae
{calcareous red, dark red, brown and Aglaozonia phase of Cuvtleria
miltifida) were alsp present at many sites. Corallina officinalis vas only
recorded from the most exposed site (Bite 8), and was Common here.
Odonthalia was most abundant at exposed sites, particularly in shallow
water. Diciyota dickotoma was recorded from kelp undergrowik at two
seni-sheltered sites only. The effects of gragzing, scouring and vertical
rock on algal populations are noted below.

Where extenslve areas of boulders were surveyed, cover from Laminaria
hyberborea wes generally more open, and Saccorhiza polyschides was present
at a few sites, notably Site 27 where plants were abundant at 6.5m.
Foliose algae on boulders were often similar to kelp undergrowth on
bedrock, but more dense bemeath the open canopy. Several species found on
boulders were characteristic of otber *disturbed'’ babitats (scoured and
grazed bedrock), including Desmarestia aculeata, lLaminaria saccharina,
Saccorbkiza polyschides, Dilsea carnosa, Fierosiphonia parasitica,
Fitophylluzm punctaium and Desmarestia viridis.

Halidrys siligquosa vwae QOccasional on boulders at 2m, Site 1ib, and at the
two most sheltered sites (Site 29 and 23), where a fringe of Laminaria
saccharina, Chorda filum, Halldrys, Stilophpra rhizodes and Chordaria
flagelliformis was present on boulders in sand at O-Zm. At the most
sheltered sites, the foliose algae flora on boulders was similar to that on
cobbles and pebbles (see below)



Lower infralittorsl

The lower limit of dense kelp due to light penetration was established at
relatively few sites, with other factors such as lack of suitable substrate
also becoming effective at rost sites in preventing dense kelp establishing
{see Section 5.6.}. A well developed lower infralittoral flora was found
at only a few sites, potably Bite 9, 13 and 10 (Table 3). Together with
Site 23, these show a general decrease in number of species towards the
inner loch, with encrusting brown and coralline aslgae becoming dominant on
hevily silted bedrock at Bite 23. A decrease in specles nugbers was also
noted towards the mosti exposed sltes, where rock surfaces in the lower
infralittoral were generally animal-dominated.

5.2,

At exposed sites, vertical rock was animal-dominated, often with encrusting
algae beneath, and very few foliose species. Pregent in this habitat at
several sites were Fhyllophora traiilii, Pterosiphonia parasitica,
dcrosorium reptans, a few filamentous red algee and unidentified red
sporelings. With increasing shelter, a wider variety of foliose algae was

recorded from vertical rock, but with encrusting algae still predominant
(Table 4).

Scoured Rock .

Bedrock and boulders subject to periodic scour by mobile cobbles, pebbles
and sand were found locally at many sites, and rock surfaces were generally
covered with encrusting calcarecus algae, and a few scour-resistant animals
such as Pomatoceros and barnacles.

Large buoulders at 23-27m, Site 22, had a particularly bare appearance, with
abundant encrusting coralline algae and animals., This may be partly due to
Echipus grazing at ihis site (see below). A4t Sites 186 and 21, scoured
bedrock at 9m and 5w respectively, had a fairly dense cover of foliose
algas, notably of Desmarestia aculesta and Lamiparia saccharina, and a
pumber of other epecles in lesser abundance {(Eromgniartella byssolides,
Filocamium cartilagineum, Kallymenia reniformie, Bopnemaisoplsa asparagoldes,
Nitophyllum pupctatum, {ryptopleura ramosa, Odonthalla deptata, and
Delesgseria sanguinea’. Flal sand-scoured bedrock at 18m, Site 16, bad a
flora similar to that on vertical rock, with encrusting coralline algae
dominant, and Adglaczonia, Acrosorium reptans, Lopeptaeria clavellosa,
Pterosiphonia parasitica and the Halicystis phase of Derbesia sp.

Grazing

Bchinus esculentus were frequent or common at many sites, and sume sites
(Sites 13, 14, 22 and 27) appeared particularly bare, probably as a result
of urchin grazing on bedrock and boulders. Encrusting algae were
predominant on rock surfaces, with Trailliells and a few foliose algsae.
Kelp stipes were also noticeably bare at these sites, and Callicstoms
zigiphinum was also frequent at Site 14. At Site 28 at the head of the
loch in extreme shelter, Fsammechinus and chitons were frequent to common
on heavily silted bedrock, where encrusting brown and coralline algae were
dominant on rock surfaces.



Sand Coversd Rock

Several characteristic species were fownd on savd-covered rock at ssveral
sites, particularly in clearings in kelp forest. These included Halidrys
&iliguosa, Laminaria saccharina, Folyldes rotundus, Fercellaria
lumbricalis, Aknfeltia plicats, Desmarestia aculeata, lesmarestia viridis,
FPhyllophora crispa, Fhyllopbora truncata, Ulve sp. and Enteromorpha linza.
Ceramiup rubrum and Flocamium cartilagineum were common as epiphytes on
other algae at these sites.

5.3. Comunities on Cobbles and Pebbles

A4 wide variety of foliose and encrusting algae was found on cobbles and
pebbles in Lochk Eriboll (Table 5). Pebbles and cobbles were found at sites
with a wide range of exposure from outer to imner loch, and at a range of
depths. A%t some sites extensive areas of pebbles were present, at others
pebbles were widely scatiered it sediment. Hany of ihe species found were
characteristic of this habitat. Species found at five or more sites were
Antithamnion plumula, Laminaria saccharina, Rhodomela confervoides, Chorda
filum, Desmarestia viridis and Cutleria multifida. Species found only at
exposed or semi-exposed sites included Callophyllis laciniata,
Antithamnion plumula, Forphyra sp., Arthrocladia villosa, Schmitzia
hiscockiana, Halarachnion ligulatum, Phyceodrys rubens, Hypoglossun
woodwardii, Gracllaria verrucosa and filamentous brown algaes. Species
found only at sheltered or semi-sheltered sites included Chorda filusm,
Chaordaria flagelliformils, Lithothamnion glaciale {rhodoliths), Chondrus
crispus, Asperococcus turneri, Polyides rotundus, Trailllella, Fhyllopbora
crispa, Chylocladia verticillata and Stilophora rhizodes. Some of these
species were found at more exposed sites on sand-covered bedrock. Halidrys
siliguosa was recorded at three sheltered sites, but only ope exposed.
Extensive areas of pebbles at 15m, Site 13 had a particularly interesting
pebble flora, including Faccaria wiggii, Sporochnus pedupculatus,
Arthrocladia villpsa, Schmitzia hiscockiana, Halarachpiopn ligulatum and
Cutleria pultifida. Scinia turgida was recorded from pebbles at 16m,

Site 16.

Rhodoliths of Lithothamnion glaciale forming *hedgehog stones' were Rare or
Occasional in sediment in shallow water at four cheltered sites, and
Lithophyllur Iincrustans at one sheltered site.



5. 4. Commpities gn Pedimenis

Most algae found on sediments were attached to stones or shells, and are
described in Secticn 5.3, At some sheltered sites, algae were found
unattached in loose-lylng mats, and maerl was recorded from three sites.

At Site 11b, unattached brown algae including Desmarestis viridis,
Stilopbora riizodes, Kesogloia vermicularis and Sphacelaria sp. formed
flocculent masses at Z-4m, with some Trailliella at %.5%m At Site 20,
dense mats of Desmarestia viridis, Fkyllophora crispa and Trailllella were
present in monospecific stands at 9m, on sand with dead maer! fragments.
At Site 23, Stilophora and Clordaria flageliiformis were locally abundant
pn muddy sand at +0.5m.

Maerl {(FPhymatolithon calcareum’ was present in fairly sparse patches in
hollaows in muddy sand, at 2m, Site 26. Mixed live and dead plants were
found in a marrow zone at the base of a short slope of boulders in sand.
Pilants had epiphytic Trailliella, Dictyota dickotoma, Gelidium pusillum and
Sphacelaria sp. In deeper water at this site (9m), extensive areas of dead
maerl fragments were present on top of sand. Unidentified maerl was also
recorded from Site 3 at 6.%5m Ccommon'>, and Site 28 (‘occasional, mostly
dead with a few live bits'),

Brown diatom films on the surface of sand and mud were noted at some
sheltered and semi~sheltered sites (Sites 14, 23, 27, 28 and 31).

Ko Zostera marina was seen during this survey.
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5.5. Algal Epipbytes
Kelp stipe flora

Algal epiphytes recorded from Laminariz hyperborea stipes are shown in
Table 6, together with the depth range recorded for each species.
Polysiphonia urceoclata, Falmaria palmsta and Nembranoptera alata were
recorded only from shallow water, while Ftilota plumosa and Fhycodrys
rubens extended almost as deep as the host plants, to 17m at Site 8.

Epiphytes on Lamiparia saccharina stipes were noted at Site 10 only, where
Cuotleria muitifida and young Laminaria sp were present at 8m.

=S =)

Obelia dichotomz was dense on kelp fronds at most exposed sites,
particularly in deeper water (10-13m). Filamentous brown algae were
present on L. hyperborea, L. saccharina and Saccorhiza polyschides fronds
at several sheltered and semi-sheltered sites. Ceramium rubrum was present

on L. saccharina at Site 31, and spirorbids Abundant on L. saccharina at
Site 34.

Epipl Halid (13
At the two most exposed sites where it was recorded, Halidrys siliquosa
was relatively clean of epiphytes, but in increasing shelter, Sphacelaria
sp. was a frequent eplphyte, and L. saccharina sporelings at Site 23.
Dogfish eggs were recorded on Halidrys from two sites, and white ascidians
from the most sheltered site (Site 23).



5.6. algal Depib Limits

Felatively few sites with uninterrupted bedrock slopes into the upper
circalittoral were surveyed, particularly in the inner loch. However from
the limited data collected (Fig. &), it is apparent that the lower limits
of both foliose algae and kelp are progressively raised from outer to inner
loch. The lower limit of folicse algae was aropund 25n at Site 15; 23.5m at
Bite 22; and 17m at Site 10. The lower limits of both foliose algae and
kelp may be raised by the presence of dense beds of animals, particularly
brittlestars, at some of the most exposed sites.

The lower limit of Laminaria hyperborea was ralsed from 19.%5m, Site 8 to
17.%m, Site 22, and was Occasional at 18=m, Site 13. From Site 13 inpwards,
the plcture is confused, with lack of suitable substrata for L. hyperborea
at many sites. However at Sites 10, 11b and 34, L. hyperborea was confined
to a very narrow depth band beiween Om and 2m, with dense Laminaria
saccharipa below., L. saccharina wag dense down to 8m at Site 10, with
lower limit at 10.5m. At this site, & sharp increase in slope of the
bedrock to near vertical coincided with the change from L. hyperborea to L.
saccharina; bowever at Site 34 there was no apparent change in substratum
with an even slope of cobbles. Although the survey is incomplete, the data
suggests that the lower limit of L. hyperborea ls raised dramatically
between Site 13 and 10{or 34), and replaced below by L. saccharina. This
phenomenon has been noited ln other sealochs {e.g. Loch Sween, Lumb and
Hiscock, 8. 1886), and appears to form part of a gereral transition from
exposed open cpast to sheltered imper loch communities. However the
presence of ‘frequent' L. hyperborea at Bite 28, well inside the loch, does
not seen to fit this general pattern. This site may be more exposed than
its position inside the loch suggests, as it faces the entrance to the loch
and bhas an vniaterrupted fetch to the open sea.

il
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5.7. Distribution of Algae

i (] {inin Lock Eriboll
The distribution of algsl species within Loch Eriboll fron the sites
surveyed is shown in Table 7. Sites are arranged in order from exposed
outer to sheltered inner sites. Several species appear to bz confianzd to
exposed and seml-exposed sites (derpsorive uncinatum, Alzria esculenta,
Laminaria hyperborea, Cryptopleura ramosa, Udonthalia dentata). 4 larger
number of species were found only at semi-sheltered or sheltered sites
(Enteromorpha sp., Asperococcus turnperi, Chordaria flagelllformis,
Colpomenia peregrinba, Mesoglola vermicularis, Stilophora rhizoides,
Chylocladia verticillata, filamentous brown algae and rhodoliths of
Lithophyllvm incrustans and Lithothamnion glaciale. Diatoms on sediment
were also confined to sheltered sites. Halidrys siliquosa was found mainly
in sheltered locations, but at two exposed sites in a particular habitat
{sand-covered or scoured bedrock). A large number oi species were found
anly in particular habitats, for instance K¥accaria wiggil, Scipaia turgida,
Schmitzia bhiscockiana, Sporvehnus pedunculatus and Arthrocladia villosa
were found only on pebbles in deeper water (15-16m).

The distribution of sesveral specles of large brown algae in Loch Eriboll is
illvusgtrated in Fige 7 and 8,

Digtribytion in the British Isles

Most of the species recorded were to be expected at this latitude.

However, Naccarie wiggli ané Schmitzia biscockiana sre probable morthern
records for the British Isles. Dixon and Irvine (1977) state that Faccaria
ig widely distribuied on western and sputhern shores but highly sporadic in
occurrence, extending northwards io the Isle of Man. There are doubtless
new records of Naccaria sinpce this publication, but Loch Eribell is a
considerable extension northwards from the Isle of Man. OSchmitzia
biscockiana has been recorded as far north as 3t Kilda (Kagge and Guiry,
1985, so is pot unexpected in Loch EBriboll. Several other
southwestern/western species were present in the flora, and many of these
species, previously thought to be confined to southwestern shores, have
been shown by recent surveys to extend up the west coast of Scotland and
sometimes into the northern North Sea. Scinaia turgida for instance is now
recorded as far north as the Bhetlands (Maggs and Guiry, 183Z2).


http:recorded.as

[ Digcussion

A reasonable coverage of habitats was obtained, the greatest omission probably
being the deeper wsediments of the wmiddle and outer lochs. The loch 1is
considerably less complex than, for example, Loch Roag (Dipper, 1983) or Loch
Eynort, 8. Uist (Dipper, 1985), and the habitats vary fairly uniformly from the
sheltered, short boulder slope - muddy sand/mud slope of the inner loch through
silty bedrock -~ muddy sand in the middle loch to clean bedrock and c¢liffs -
sand/pebbles 1in the outer loch. Additional interest 1s provided by the
ligestone outcrops, providing caves, rock mills and bored/creviced rock faces.

Water clarity at sites at the mouth of the loch (e.g. 6, 8, 15, 17, 22) was
excellent, and visually these sgites were extremely attractive with luxuriant
kelp forests and spectacular underwater topography. Epifaunal specles diversity
was not particularly high, except perhaps for the variety of ascidians. Maximum
faunal diversity was probably achieved at Whiten Head {(site 8/17) in the lower

infralittoral/upper circalittoral. The range of ascidlans here was particularly
notable,

The effects of grazing by Echinus were marked, but not as severe as, for
example, in Loch Roag. (Echinus 'view numbers' are recorded on the raw Habitat
forms). Only In a few sites were large areas of lower 1nfralitteral/
circalittoral rock faces really scraped clean of all macrofauna apart fronm
Parasmlttinia trispinosa. In general, porilfera and anthezoa (apart from
H. panicea on kelp stipes and A. digitatum) were scarce, as seems to be usual in
the NW of Scotland. Indeed, for example, the sponge Myxilla fimbrilata which was
found at a number of sites In both L. Eynort and L. Roag in the Hebrildes was not
found in L. Eriboll. There were few, 1f any, surprises among the fauna
recorded, although there were one or two notable omissions, In particular
Gibbula magus was only recorded at site 34 - this does appear to be a real
effect. In contrast, Calliostoma ziziphinum seemed to be rather more plentiful
than usual., There were no large populations of Ascidiella aspersa, even In wvery
sheltered conditions. Interestingly, both Henricea oculata and H. sangulnolenta
were recorded at several outer loch sites. A hydrold (Eudendrium sp.} was found
growing on the uppermost point of Virgularia mirabllis at two deep muddy sites
(25 and 30). The sponge Spanioplon armaturum is a probable northern record for
the British Isles. Aurelia aurita and Cyanea caplllata were commonly seen, the
latter at site 15 with what appeared to be a commensal juvenile whiting. BSeals

were very c¢ommon, being seen virtually every day eilther hauled out or in/under
the water,

A general summary for the algae is given in Section 5.7.

7. Loch Eriboll: initial assessment of gcientlfic interest and nature
conservation value {5 Hiscock and D Moss)

This survey was & limited one with only one professional biologlst recording the
biota present, and is incomplete, Many potentially interesting sites remain
unsurveyed; thus the assessment of scientifiec wvalue and nature conservation
interest is an initial one only. However, where possible the usual criteria for
evaluation, based on those outlined for terrestrial areas by Ratcliffe (1971),
have been used.

Size. Loch Eriboll is some 18 km long, from Whiten Head at the northeastern
boundary, to the head of the inmer loch and, together with geveral offshore
islands, must have a total coastline of well over 40 Lkm.

13
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Diversity. The diversity of sublittoral habitats, communities and species in
Loch Eriboll and its sapproaches is very high, with 2 range of bedrock, ecobble,
pebble and sediment habitats from extremely exposed to very sheltered from wave
actien, and 8 corresponding wide range of communities and species. The presence
of limestone ¢liffs with extensive vertical walls, gullies, caves, and deep
bedrock near the loch entrance adds considerably to the usual range of bedrock
habitats. 'Disturbed' bedrock habitats such as sand-scoured and sand-covered
rocks were particularly common. Bedrock extending well below the lower limit of
foliose algae was present into the inner loch, enabling comparison of algal
lower limits with sites mpear the loch entrance, Areas of cobbles and pebbles
with particularly iInteresting algal floras were found at several sites.
Although the infauna of sediments was not examined in detall, evidence of
burrows and shells on the surface suggests a8 rich fauna at many sites, with
sediments ranging from coarse gravel to soft mud. There are no rapids within

Loch Eriboll, and this survey recorded no Zosgtera, and only sparse maerl at a
few sites.

Naturalness. To ocur knowledge, the communities in Loch Eriboll are entirely
natural, apart from a few man-made habitats such ss the Buey Chain (site 25),
and harbour walls.,

Rarity. This is diffiecult to assess, as so much of the north and west ccasts
of Scotland remaln unsurveyed; Thowever the sublittoral limestone cliffs and
caves should probably be regarded as a particularly important feature of Loch
Eriboll. Several species rarely recorded for the north of Scotland were found,

notably the algae Naccarla wigpili and Schmitzis hiscocklana, at their northern
recorded limits in the British Isles.

Fragility. At the present Loch Eriboll shows very few signs of human impact.
While we were there a crab boat was operating from Rispond and, in winter,
Portnacon is used as an anchorage by larger fishing vessels. Few pleasure craft
use the area. Occasional broken crab pots were noticed when diving within the
loch, and scallop dredging is known to occur {signs were suspected at site 5).
Divers collect scallops in a fairly organized manner. As with most sea lochs
and other enclosed areas, Loch Eriboll would be at risk from excessive
development of fish farms and sources of water-borne pollutants. Durlng this
survey, Interest 1in setting up fish farms was noted from several sources; in
particular there 1s a proposal to moor cages In the deep water to the scuth of
Filean Choraidh in the near future. We have no Information on the hvdrography
of the loch and the potential for damage of such enterprises, but given the
current pristine condlition of the loch, there are clearly opportunities for
monitoring their effects. Tt 1s wunlikely rthat any large-scale Industrial
development will take place in Loch Eribell, dve to its eXxtreme remoteness.

Typicalness. This 1s difficult to assess without more research on the
information available for other Scottish sea lochs; thowever some features of
the limestone geology may be unique. The usual gradation of communities from
exposed to sheltered within the loch 1s apparent, with raising of algal lower
l1imits and change of species.

Position in an achogicaligeographiaai unit. Parts of the coastline adjacent
to Loch Eriboll are of high botanical and geological interest, particularly the
limestone outcrops. Smoo Cave to the west is a well known tourist attraction,
with a series of sandy beaches and sand dunes between Loch Eriboll and Kyle of
Durness forming a highly scenic stretch of coast which is still largely unspoilt
by development. The c¢liffs near Balnakeil are one of the few locations 1u the
British Isles where Primula scotica grows in abundance in the wild.

Recorded histery. Not known.




Potential value. Not known.

Intrinslic appeal. The area around Loch Eriboll and Durness 1s of high
intrinsic eppeal for its great scenic value and unspoiled remoteness in the
northwest corner of mainland 3Britain. Tt 1s popular in a limited way for
tourists who can make the effort to come this far; many of these are foreign
tourists in mobile accommodation. The gtretch of coastline between the Kyle of
Durness and Loch Eriboll in particular must compare scenically with anywhere in
mainland Britain.

Research and educational value. In general terms, the educational wvalue must
be wvery limited because o©f the extreme remoteness and scarcity of public
transport. There 15 a small field station owned by Robertson Research
International Ltd at Balnakell Craft Village (where the survey was based), with
self~catering accommodation and bench space. The mouth of the loch and adjacent
coastline merit further study; d1n particular a study directed to elucidating
the differences between communities on limestone and those on adjacent rtock
would be of interest. There is scope for specialist research on littoral and
sublittoral sealoch communities as yet completely undisturbed by the effects of
figh farming; however this opportunity may not be available for lonz.
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1gure 3, Depth of rock/sediment boundary against site number, sites ordered by
distance from head of loch.
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Site no. Date

W o~ ™ R

10
11a
11b
12
13
14

15

16
17

*Robert Smith dived for one day only.

3/8/86

3/8/86

4/8/86

4/8/86
4/8/86
5/8/86
5/8/86
6/8/86

6/8/86

7/8/86
7/8/86
7/8/86
8/8/86
8/8/86

8/8/86
15/8/86

9/8/86

9/8/86
10/8/86

Site name

Grave Pt
Rubha Ruadh
Ard Neackie N

E Choraidh SE
E Choraidh NW
E Cluimhrig E
Ant-Aigeach
Whiten HA(1)

Mol Mhor

Torr na Bithe
Geodh an Sgadan a
Geodh an Sgadan b
Sgeir a Bhuic NW
Sgeir a Bhuic E
Lighthéuse -

An Dubh-sgeir
North

E Hoan W
Whiten HA(2)

Grid ref
(NC)

458638

452627

445599

421575
420584
463659
458657
499688

494682

450605
449509
448508
470631
475631
456617

456682

436671(5)
498688

Table 1

Divers

sediment
interface(m)

DM,NB;
JW,RS*,GG

DM,NB;
JW,RS*,GG

NB, JW;
BG,GG,DM
JW,NB

DM, GG
DM,GG;NB,JW
DM, JW

JW,SH;GG,BG
NB,DM

JW,8H;BG,GG
NB,DM

DM,NB;JW,SH
DM, NB
SH,JW
DM,NB
SH,JW;BG,GG

DM,NB ;JW, SH
BG,GG;RK,KY

DM,KY ; RK,NB
GG,BG;JW,SH

DM,NB:JW,SH
DM, SH

tonly given if kelp not limited by available substrate.

24

>13,<16

<14

<14
>29.5
cl5
19-21

10

18-19

15
14

>22

11
24

”Depth of rock/ Max depth

of kelpt
(m)

13
313,<16

<14

17
>16
19

>14

11
>15
>9
>7
215

16.5

>12
17 -18

Max depth
of dive

(m)

24.5

24

19.5

11.5
16

29,5
16.5
20.5

10

20
16
9.5
16
15
23.5

22

16
28.5

Vis(m)

15
10-12

12-15

12

10
8-10
9-10

20

16
15

Echinus
abundance
(max)

Frequent

Common/abundant

Frequent/common

Occasional
Frequent
Frequent

Rare/occasional
Rare

Frequent
Frequent
Occasional
Frequent
Common

Common

Occasional/
frequent

Frequent /common

Occasional

(=R — o T - - A

[ B e B 4 B < S » - B =]

Class

1,5

1,5

1,2,5

1,2,5

1,2

1,2,4

1,2,4

1,5
2,5
3,4

1,2,3,

1,3
1,5

1,2,3

D 1,3

1!2’3.-’&

5

¥4



ite Date
no.

18 [10/8/86
19a|11/8/86
196 11/8/86
20 |11/8/86
21 {11/8/86
22 {12/8/86

23 112/8/86
24 |12/8/86

25 |12/8/86
15/8/86

26 113/8/86
27 |13/8/86
28 [13/8/86
29 [13/8/86

30 [14/8/86
31 |14/8/86

32 [14/8/86
33 114/8/86
34 114/8/86

tonly given

P—— —ne

Site name

Mol MhSr(2)

Freisgill Hd W
Freisgill Hd &
Cnoc nan Gobhar

Geodha Meiril
E Cluimhrig N

Rubh Armli

#ubh 'Ard
Bhaideanach

Buoy Chain

Rispond N
E Hoan §
E Choraidh NE

W Channel,
E Choraidh

Anchorage,
5 Basin

Ragh Loch
Sian

E Dubh
Camas an Duin

Ard Neackie S

Grid r
(NC)

494682
484658
485656
485635
483628
462661

400554

411561
(5)

415590
{5}

451659
440670
427586
412576

414570

448627

444620
448589
448596

ef Divers

RK,KY
DM, NB; GG, BG
SH,JH

DM, NB
SH,GG,BG

GG,BG;8H,JW
DM,KY ;NB, RK

SH,JW
DM, KB

DM
DM, NB;JW, SH

DM, XY ; NB, RK
SH,JW;BG,G6
DM, NB
SH, JW

M,NB
SH,JW

GG, BG; RK,KY
DM, NB

SH, JW

Depth of
interface

(m)

>6.5
14
10
12
»23

N/A

15

<10

3.5

if kelp not limited by avallable substrate,

-

L3

4
.

Table 1 continued

Max depth Max depth

of kelp?t
{m)

see gite B
>6.5

>14

>10

>12

17

>10

14
>12
8.5

>8

>14

of dive

(m)

6.5
14
10.5
13
23

10
12

28

15.5
12
1.5
11

30

10

15
1&‘5

Yis{m)

10
10-15
10-15

20

34

15
12
3-4
5-10

10

15
67
10

Echinus abundance
(max recorded}

Frequent
Occasional
Occasional
Frequent

Common

Rare
Absent

Frequent/comson
Frequent
Frequent

Occasional
Absent
Frequent

Fregquent
Occasional

Frequent

Class

1,4
1,2,3
1,4
1,2,4
t,2

oM O G 0

A 1,5

Chain ,6

1,4
1,2,4
1,5
3,5

=~ = T

A 2,5,6



Table 2.
Loch EBriboll.
loch.

SITE

SPECIES

11.%m

2-8y,

2~11m,

3.5nm.

[

0-Bm.

Laminaria hypertorea
Gdenthalia dentata
Corallina officinalis
Callophyllis laciniata
Delesseria sangulnea
Plocamium cartilagineun
Cryptopleura ramopsa
Pterosiphonia parasitica
*Trailliella’

encrusting coralline algae
encrusting brown algae
Acrosorium uncinatun
*Aglaozonia®

encrusting dark red algae
Kallymenia reniformis
Phyllophora pseudocerancides
Nitophyllum punctatum
Polysiphonia urceolata
Laminaria sp. {sporelings)
Plctyota dichotoma
Desmarestia viridis
Brongniartella bysscldes
Uiva sp.

Rhodomela confervoides
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Table 3. Algae recorded from the lower infralittoraljon bedrock and large
boulders. &Sites are arranged in order of increasing shelter inside the
loch. Abundance notations refer to the abundance scales in Appendix 11.

23, B,

SITE

5.

$4-15m.
¥, 51 2m.

4=5m,

SPECIES

15 22 12 [pe B3

Delesseria sanguinea
Plocamium cartilagineum
Laminaria saccharina (youag’
Callophyllis laciniata
Odontbalia dentata
Hypoglossum woodwardii
Kallymenla reniformis
Acrosorium uncinatum
Rhodophyllis divaricata
'Aglaozonia®
encrusting coralline algae
Dictyata dichotoma
Phycodrys rubens
Halarachnion ligulatum
Cryptopleura ramosa
Compsothamnion thuyoides
Pterosiphonia parasitica
Bonnemaisonia asparagoides
Ritophyllum punctatum
Rhodophyllis sp. (*bigt> 74
'Trailliella’

Halopteris filicina
Aptithamnion plumula
Brongniartella byssoides
Desmarestia viridis
filamentous brown algae
Asperococcus turneri
encrusting brown algae
encrusting red algae
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Table 4. Algae recorded from sublitioral vertical rock in lock Eribell.

Bites are arranged in order of increasing shelter inside the loch.
Abundance notations refer to the abundance scales in Appendix II

SITE
SPECIEE

B~12m,

@13,

P b Sety,

encrusting coralline algae
'Aglaozonia'

encrusting brouwn algae
Phyllophora traillii
Fterosiphonia parasitica
Acroscrium reptans
unidentified red aigal sporelings
filamentous red algae
Bypoglossun woodwardii
Lomentaria orcadensis
Cryptopleura ramosa
Laminaria hyperborea
Desmarestia aculeata
Laminaria sp. (young plants)
Bonnemaisonla asparagoides
*Trailliella’

Despmarestla viridis
Callophyllis laciniata
Compsothamnion thuyoldes
Bryopsis plumosa

Puycodrys rubens
Antithamnion plumula
Heterosiphonia plumnsa
Plocamium cartilagineum
Dictyota dichotoma
Rhodophyllis divaricata
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Table 5. Algae recorded from cobbles and pebbles in Loch Eriboll. Sites
are arranged in order of increasing shelter inside the loch. Abundance
notations refer to the abundance scales given in Appendix II.

s

ety on s

SITE

Wlen, breeast
- TES P TSI SR W
iatig 4 <l
wh gaud (~iles
< glall wA
Seaacdl 2-Fwa

SPECIES

[y
&‘J Coidadee, S pn
o gouwd A-tom
e ldled wa, sond
{ S <% -
P2 T SN I
Y Ruddy E:vd tOF TGk

D Tendeg tl
B A dalig 2-toen
o Febides 1Si
Chnig + Sagdls
L Soud 25-SEm
G
oW

o TR bolet 1o
o
[y %]
~J

e
Ty
- ».H -

-
o=
[
s
& )
oy
[
Ly
[W"S

O% sr.28n
o (addes A
[A%]
(%)
S

encrusting coralline algae
encrusting brown algae
'*Aglaozonia’

Callophyllis laciniata
Antithamnion plumula
Cutleria multifida
Delesseria sanguinea
Odornthalia dentata
Porphyra sp.

Arthrocladia villosa
Laminaria sp. (sporelings)
diatems

Nitophyllum punctatum
Sphacelaria sp.

Ecinala turgida
Compsotbhamnion thuyoides
Bonnemaisonia asparagoides
Schmitzia hiscockiana
Desmarestia viridis
Halarachnion ligulatum
Phycodrys rubens
Hypoglossum woodwardii
Laminaria saccharina

Ulva sp.

Ceramium rubrunm

Ahnfeltia plicata
Plocamium cartilagineum
filamentous brown algae
Cryptopleura ramosa
Halidrys siliquosa
Cystoclonlum purpureun
Rhodomela confervoides
Gracilaria verrucosa
Desmarestia aculeata A
Dictyota dichotoma -
Sporochnus pedunculatus
Naccaria wiggli
Chondrus crispus
Colpomenia peregrina
Asperococcus turneri
Polyldes rotundus
Lithothamnion glaciale
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Table. 5 <tyd

Chordaria flagelliformis
Chorda filum
'Trailliella’
Polysiphonia nigrescens
Dilzea carnosa
Polysiphonia elongata
Phyllophora crispa
Chylocladia verticillata
Stilophora rhizodes
Lithophyllum incrustans
Kesogloia vermicularis
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Table 6. Epiphytic algae recorded from Laminparia byperborea stipes in Loch
Eriboll. BSites are arranged in order of increasing shelter inside the
loch. Abundance notations refer to the scales in Appendix [I. Also shown
are the depth ranges recorded for each species.

SITE
SPECIES

§ 115 9 22 19b,27 21 |13 (14 116 11b 3%

Polysiphonia urceolata

0.5 - 1.5m C A

Palmaria palmata ' - A

1 - 2.8,

Membranoptera alata Fl+ + A

1 - 3.5m

Cryptopleura ramnsa + |4 [+ 4+
1 - 8m

Plocamium cartilagineun C |+ e

1 - 6om

Ptilota plumosa alal+ A “a AR [~
0.9 - 17m

Phycodrys rubsns

0.8 ~ 17m + =
Callophyllis laciniata +

17nm

Brongniartella byssoides A

9.5m

Acrosorium reptans +

Buw




Table 7. Distribution of sublittoral algae in Loch Eriboll
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CHLOROPHYCEAE

B e Hukioson

ﬁg&;?gg;iaiip. (*Halicystis®
Enteromorpha sp.

Ulva ap.

Ewterzio: linga,

PHAECPHYCEAE

Alaria esculenta
Arthrocladia villosa
Asperococcus turnerd
Chorda filum

Chordaria flagelliformis
Colpomenia peregrina
Cutleria multifida
Cutleria multifida <Aq)
Desmarestia aculeata
Desmarestia viridis
Dictyota dichotoma
ectocarpoids

Halidrys siliquosa
Halopteris filicina
Laminaria digitata
Laminaria hyperborea
Laminaria saccharina
Lapinaria sp. (young)
Kesogloia vermicularis
Pseudolithoderma extensunm
Saccorhiza polyschides
Sphacelaria plumosa
Sphacelaria sp.
Sporochnus pedunculatus
Stilophora rhizodes

encrusting brown algae
thin brown/red crusts -

Distribution
corrzlated with:

exposed gites
sheltered sites

habitat preference
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TABLE T eombinuald

S
SPera ek

-

AR

16

2%

12 0iois 3 2

. 24 122

L

RHODOPHYCEAE

Acrosorium reptans

Acrosorium uncinatum +

Ahnfeltia plicata
Antithamnion plumula
Apoglossur ruscifolium
Bonnemaisonia asparagoides
Bonnemaisonia hamifera ('7Tr)
Brongniartella byssoldes

Callophyllis laciniata +

Ceramiun rubrum

Chondrus crispus
Chylocladia verticillata
Compsothamnion thuyocides
Compssth&mnion?gracillimum

Corallina officinalis +

Cryptopleura ramnga
Cystoclonium purpureun

Delesseria sanguinea A

Dilsea carnosa
Furcellaria lumbricalis
Gelidium pusilium
Graciliaria verrucoea
Griffithsia corallinoides
Halarachnion ligulatum
Heterosiphonia plumosa
Hypoglossum woodwardii
Kallymenia reniformis
Lithophyllum incrustans
Lithothamnion glaciale
Lomentaria clavellosa
Lomentaria orcadensis
Membranoptera alata hé?qk%ed
Naccaria wiggil
Nitophyllum punctatum
Odonthalia dentata .
Palmaria palmata kéfah

Phycodrys rubens \z-lgr.}\"te nadd
(efhyllophora crigpa

Phyllophora traillil
Phyllophora truncata
Phymatolithon calcareum

Plocamium cartilagﬁne%ﬁgg$§¥¥

Polyides rotundus
Polysiphonia #longata
Polysiphonia nigrescens {
Polysiphonia urceolata kdp*s,u(
Porphyra purpurea
FPorphyra sp
Pterosiphonia parasitica

Ptilota plumosa Kelpekipe +

Rhodomela confervoides
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Rhodophyllis divaricata
Rhodophyllis sp. ('big'?
Schmitzia hiscockiarna
Bcinaia turgida

encrusting coralline algae
encrusting dark red algae
maer]

CHRYSOPHYTA

Dlatoms indet. (colonial;

Diatoms indet, {on sediment

CYAROPHYTA

Blue-green algae iundet.
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APPENDIX 1. RECORDING FQRMS

Faunal checklist
Algal checklist

Underwater habitat checklist



FAUNAL CHECK LIST

e NAME . s cvrsassunutsscsscnnntrnrsnbnsananae Depth Delow DLt innnvrsnevssnrens
= =, Recorder®s Name ...ueivvennan.
pecies

"ORIFERA I

inella infundibuliformis

xinella sp

mphilectus fucorum

1iona celats

vsidea fragilis

alichondria panicea

emimycale columella

ymeniacidon perleve

aliclona oculata

talked tubular Raliclona

aliclona sp_. e .

lathrina &Qmplicatf~—COTWUEn

eucosolenia batryeoides —8

eucosolenia variabilis

yxilla incrustans

y%illa fimbriata

ANTHOZOA

Alcvonium digitatum

WoRoE s RN ERE ST RN

Anemonia sulcata

Actinethoe sphyrodeta

Burelia aurita,

e

Cereus pedunculatus

Cerianthus lloydi

Caryophyllia smithii

Corynactis viridis

Hormathla c¢oronata

Metridium senile

Peachia hastata

Pennatula phosphorea

Protanthea simplex

yxilla rosacea

Sagartia elegans var.venusta

ycale sp

achymastisma johnstonia

clymastia mamillarxis

slymastia boletiformis

cypha ciliatum

rantia compressa

aberites carnosus

aberites domuncula

telligera stuposa

S.elegans v.miniata

S.elegans v.nivea

S.elegans v.roses

Sagartia troglodytes

Sagarticgeton lacerata

Swiftea pallida

Urticina (Tealia} felina

T.eques

Virgularia mirabilis

telligera rigida

aspailia hispida

aspailia ramosa

spyconia nives

1in reddish crust

ANNELIDA

Arenicola marina

Bispira volutacornis

Chaetopterus variopedatus

Bulalia wviridis

CDROZOA
jlaeophenia sp

Filograna implexa

Hydroldes norvegicus

Lanice conchilega

sietinarie abietina

Myzicola infundibulum

.filiculina

Pomatocercs trigqueter

sphishetia operculata

Sabella pavonina

tlacium halecinum

gabella sp

Jbeanii

Spircrbis sp

rdrallimania falcata

Serpula vermicularis

rdrachtinia echinata

Texebelljdae

xchenpaueria pinnata

mertesia antennina

mertesia ramosa

welia geniculata

CRUSTACEA ~ CIRRIPEDA
Balanus balanus

merlaria setacea

srtularia argentea

wrtularella polyzonias

bularia indivisa d

B.crenatus

Elminius modestus

Verruca stroemia

CRUSTACER ~ DECAPODA

larynx

Cancey paguris

P e -wﬂjfr

Carcinus maenas

;anea Q&?illagﬁﬂ;r

Caprellidae

isurobranchia pileus

Tick if specimen collected and preserved

Galathea strigosa

Galathea sp

Goneplax rhomboides

.Bomarus wvuloaris




ECAPODA Cebd) 11213 1%

ECHINGDERMATA HPAKIE:
lyas araneus .
l.coarctacus Asterina gibbosa
nachus dorsettensis Asterias rubens
nachus phalangium{dorynchus) Antedon bifida
‘assidae (tubes) Astropecten irregularis ;
ddoecarcinus depurator Crossaster papposus :
Jdocarcinus puber Cucumaria saxicola .
docarcinus sp Cucumaria sp
lacropodia sp Echinus esculentus
unida bamftica Echinocardium cordatum
lysicae . Henricea gouylatsa
‘mlinurus elephas Henricea sanguinolenta
lephrops norvegicus Henricea sp

Holuthuria forskali
Tmidia ciliaris

IOLLUSCA Luidia sarsi
Marthasterias glacialis

Cmaea sp Reopentadactyla mixta X

nomiidae 1 Ophiothrix £racilis

roetica islandica Ophiccomina nigra

mcginum undatum Orhiura albida

‘hlamys operculatum Ophiopholis sp

hlamys sp Porania pulvillus

;alliostoma ziziphinum Parastichopus tremulus

idbbula cineraria Solaster endeca

r-umbilicalis Psammechinus miliaris

. magus Ophiura texturata

fiatella arctica
acune vincta

wtilus edulis ASBCIDIACEA
iodiclus modiclus
lya arenaria Ascidiella aspersa
l.truncata A.scabra
sculus marmoratus Ascidia mentula
@€sarius p A.virginea
leptunea antigua Botryllus schlosseri
atella sp Botrylloides leachii
‘atina peliucida Cilona intestinalis
‘ecten maximus Clavelina lepadiformis
rivia arctica Dendrodoa grossularia
.monacha Diazena vioclacea
urritells communis Diplosoma spongiforme
Diplosoma listeriznum
3RYOQOZ0A Didemnidas -
Molgula manhattensis
sleyonidium gelat inosum f@iyci;@u§ aufantium
sleyonidium sp Folyclinidae . -
Polyearpa pomaria L
fagula op "hard leathery’
lellaria sp
'Crisiidae’ ’

zlectra pilosa
flustra foeliacea
farasmitting Lrispinosa PISCES
Jorella compressa
lembranipora membranacea
icrupoceliaria reptans

3. SCruposa

securiflustra securifrons
incrusting bryozoa

ADDITIONAL SPECIES AND NOTES

* Tick if specimen collected and preserved
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CHLOROPHYTA

Bryopsis plumocsa

415

—ewneaun OUDLLALURAL SURVEYS Algse check list

Cladophora sp,.

Codium s5p.

Enteromorpha spe

Ulva spe

FHAEOPHYTA

Alaria esculenta

AsSperococcus turneri

Chorda Yiium

Cclpomenia sinuosa

Cutleria multifida

Desmarestia aculeata

D,ligulata

D.viridis

Dictyopteris membranacea

Dictyota dichotoma

T Furcellaria ifumbricalis

Halidrys ailiguosa

Himanthalia elongata

Laminaria digitata

L Ayperoorea

iL.«saccharina

Fseudol] Lthoderma extensum

sacchoriza polyschides

Spermatochnus paradoxus

Sporocanus pedunculatus

RHEODOPHYTA

Acrosorium reptans

Acrosorium uncinatum

Ahnfeltia plicata

Antithamnion plumula

Apoglossum ruscifolium

Asparagopsis armata

Audouineila floridula

Honnemaisonlia asparagoides

Bonnemaisonia hamifera

B.hamifera {Trailielia] B
Brongniartella bysscldes

ORI PN [N DDV U e PR B

Calliblepharis ciliata

Callithamnion sp.

Callophyilis laciniata

Ceramium rubrum

Chondrus crispus

Chvlocladia verticillata

Corallina officinalis

Cordylecladia erecta

Cruoria sp.

Cryptopleura ramosa

Cystoclonium purpureum

Delessgseria sanguinea

Dilsea carnosa

Furceliaria Iumbricalis

Gigartina steilata

Gracilaria verrucosa

Grirfithsia corallinoides

G. flosculosa

Ralarachnion ligulatum

heterosiphonia plumosa




Heterosiphonia plumosa

Hypoglossum woodwardil

Kallymenia reniformis

lomentaria articulata

"L.Clave]liosa

L.. orcadensis

HMembranoptera alate

Meredithia microphylia

Myriogramme bomnemaisonil

“Nitophylum punctatum

Qdoritnalia dentata

Palmaria paimata

Phycodrys rubens

Puiyllophora crispa

P. pssudocerancides

Phyllophora ap.

Plocamium cartilagineum

Plumaria elegans

Polvides rotundus

Polyneura gmelinii

. Polysiphonia Sp.

~ Porphyra sp.

Ptercsipnonia parasitica

Ptilota plunosa

Rhodomela confervoldes

Rhodoohyllis divaricata

Hhndephyllis sp.

ffhodymenia pseudopalmata

Schottera nicaeens:s

Scinaia turgida

tLithothamniar

'Maerl!?

JEUND SO G- PR PR




”[ 0 CONSERVATION
SOCIETY

UNDERAWATER HABITAT CHECKLIST

b

HCS NUMBER

»SITE LOCATION

Sirface map of site. for EXACY relocation: the dive route
transit marks etg:or 2 Lopiw! map Can be stuck here.

DIVE TYPE
» suore DIvE [J moat prve [

»spoT DIve L1 DRIFT DIve [
TRANSECT pive D
» What distance did you cover?

{Metresl

COASTAL TYPE

» OPEN coasT
LARGE ESTUARY [
SHELTERED $EA [

» Desgribe the coastal type

» FROM

»SITE NAME
»SITE NUMBER
» AREA/ NEAREST TOWH

»COUNTRY

0.8.6RID REF

“or Lg";.mr«zfs,%’lflrilﬁj—r]g;jﬁjﬁ’
»DATE tor ébssr&atinﬁsgzlmjk i
»NAME

Gf recordes

»ADDRESS & PHONE

»DIVE TIME [N
#DIVE TIME OUT
»DURATION

*#DEPTH RANGE Actual
»DEPTH RANGE

—_ Ty

T

BST/GMT «

b

Corrected to Chart Detum

Instiructions

Fill -in, figk -or delere each section tfene%eaw
by a black triangles Please write. or print ¢learly.

"TIDAL STREAM
CHART
VERY STRONG (6 knots +}

STRONG
MODERATE
WEAK
V.WEAK tenclosed bays 3
* From Underwater observations
sTronG - [ peTecTaBLe 3
NONE DETECTED [_)

Iebukts )
(1=2 ¥ts }

(leas than 1 Kb )

ooonoBo

fe.g- Ria, Beu loch, lagoon,beadlund)

{bay, island, psss, harbour, pier

» WAVE ACTION
¥, EXPOSED €Fmv$u,a s [
EXPOSED (Prevasl.Westerly) L)
SEMI-EXPUSED (stong ¥.cra) [
SHELTERED ¢strong wst.rare) LJ
¥, SHELTERED (Fotch < 2oum) LJ
Ex.SHELTERED tFeton <ikas L]

WATER COLUMN

» SALINITY: FULL SEawaTER []

0O ww O
» Freshwater at surface Yes/No

{Delete as appropriste)

VARIABLE,

YesND
{ tMeteesd

» Thermocline present
Depth

> ¥isibllity (horizontal on

seabed {Hetrea)

HOCK TYPE
Deserthe:

From: Ignecus/Metamorphic/Limestone/
Sandstone/Mudstone/Slate/Shale fothers 7

* Protection

Does the site have any proteeésy
status at present? Yes - No

ﬁescrtbe:

*Human impact

{e.g. Pellution, outfalls scallap
dredging, urchin eollecting,.

is there amy? Yes - No
Describe:

»Other records
Speciest Yes - No  ref:
Photo: Yes - No  ref:
gther: describe

»REFS

References to site, interesting
features etc,

»REPORT

Describe the site in YOUFr OMD WOrdS ses bed type, cover and species: were

there any particularly interesting aspects of the coastal features, habitats or species?
¥hat were the outstanding features of this site? Was the site like any others of this survey? |

Is the checklist complete? °

Marine Conservation Society. 4.Gloucester Road, Ross on Wye. Herefordshire HROSBU
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MCS UNDERWATER MABITAT CHECKLIST

SITE NAME

SITE Ro:

wu?g&: The checlist and dive profile should be used together. For separate
stations tdepth zones) where observations xere made use 3 rew columnéem mntwggg

observations 1 = rare. less than 10%, 2 = secondary 10-30%, 3 = pre
Survey statton/habitat Survey station/habltat
DEPTH BELOW CHART DATUM ' ' 1 TEPTH  BELOW CHART DATUM f ]
SEABED ‘ TOPOGRAPHY ! ;
BEOROCK.....eeevnn r SEOTMENT FEATYRES |
LARGE BOULDER S0c+,........ ' TN
UNIFORM SEQIMENT PLAIN,.... ‘
SHALL BOULDERS 25-50cm ’ SHOOTH FEATURELESS SURFACE. | boss
GRAVEL o, o ochaemsveenes ! SEﬂig’éﬂ; :?:Eg nelght,uea.. | e
------- FE Y PR R R N L N mk u . —' ‘5;:
o I 3 TUBES. 5128 v usnernonnnnns ' P
MUD. . oecnonvommsraninis . %ﬁis g;ﬁ ! ~ ‘
ARTIEICIAL{c. 5. wa0d, metall | ; 1S THe SeonERt 3T |
ga;_}s;ggibe. ] CLERb I [
, , T} A
DeSCribe. vuunerenniterenses t MIXED UPurssasonnrunennonas i
BIOLOGICAL {e.g. kelp,masri) | UHIFORM. «svvsvmnnnnnncnnnns }
Daseribe. ceciririrsnvnrrnnnn o containing shell. ... venee i
TOPOGRAPHY I | H{jmuf DEBRY i
ANCLINATION l DEsCriBe. ceeenvucnrrarnsnrns : |
gggw;&s ................ ! COVER inanimate,
g F | |
STER 402001 1Ll ! SICT/SAND which, how much?
SHALLOW less than 20........ ) . DesCribe . amennrnienrinnan B !
HORIZONTAL PLAIN..veveonrnnn]| = i OF SEBIMENT
F ' % T T T X T T T Ly, -
SORiRGe RS i scribe
UNBROKEN- ROCK, o v o1 | [ COVER _PLanT & anpmaL .. . 1§ ! 4
BROKEN ROCK. . ovvvyrnnn. PLANIS - DOMINANT CDYVER ’
TERRACES width » Za.. .. | oora)’ PV | |
LEDGES width < 2m....... E RELPS vucrrensnnunnnssd
ROCK WALL {dimensions) E o f .
Describe. varicacinneses | mr..."”:l‘..f:::m:‘
GULLY (dimensiouns) {RUST.... .
uLLy { ] i |
d388 e, .. ... rmrarene ] OmER
FISSURES . veuvnunnrnnnnn. | DESCr D . e erasarinncrenennnd | !
CREVICES (hand sized)... :
CAVE {(dimensions) | ANTMAL « Q?EINM&; {OVER y i
Core
DesSCribe, couvrnninennnns t i -
BDULOER SLGPE stabiel ! | GARGs OLONIES(e.g Alcyoniua) 1 i
NOBILE E0BBLES. 111111 [ | TURFS {e.& hyarosd,bryozoan) :
SCOURED WALL {helfght}.. ! | g%slglbe | I.
OTHER
_ i I De&c;é;;e.........“u...“.. i I
Describe SRAZERS: Echinuy Number/view :
ibe | g OTHERS: 1 I

Site Profile

Sive distances in wetres and depths

corrected to chart datum,

Where relevant mark on the protils

«the position of SURVEY STATIONS
- the depth of the kelp forest

= the maximm depth of kelp plants
« the saximuw depth of foliose paadow

- the maximen depth of any algae crusts @ic
- the main study desth.

© o« DEPTH BAND
~ DEPTH ZOME

pistance {m}

B

CIFME Y R e



APPENDIR L

Scale for the interpretation of abundance notations.
(Reproduced from Hiscock 1983),

ANTMALS

1. Large solitary speciey and colonies. For instance, golfckrpwpongas, Alcyonium
digirarus, hydeoid clumps, large anemones, Peuncapora foliaces, Cellepora pumicoss,
echinodetma, large solitary tunicaces,

ABUNDANT (ue or more per 0,1 =2,

COMMON (ue or move pey 1 al,

FREQUENT Less cthan 1 per @ but more than about 20 individuals observed.
OCCASIONAL About 3-20 observed,
RARE Ome or two observed.

2. Soall solitary species, For imstapce, Graotia compressa, small apemones, Carvophyllis

seichi, Antedon bifida, scall solitary tunicates.

ABUNDANT  One or more per 0.01 a?,

COMMON One oxr more par 0.1 wl.

FREQUENT Cne or more per s 3cactered patches,

OCCASIOMAL Less thao Qune per m“, scatcered small pacches.

RARE Widely scarcerad individusla, one or two small patches.

3. Soall colonial species and crustose smecies. For insrtance, encruscing sponges, Coryuactis

viridis, small hydroids, Polydora ciliata, beds of Myrilus edglis, barznacles, bryozoa,

encruscting tunicates,

ABUNDANT Large confluent colonies with more than 50% cover. More than l0O per 0.01 aZ,

LOMMON Many small or & few large patches with 10% ro 307 cover. Ouns or more per

0.01 o2,
FREQUENT  Scatrered patches less chan 10T cover overall. One or more per 0.1 o,

OCCASIONAL Scaccered small pacches less than 1% cover overall, One or more per =2

RARE Widely scacrered very suell parches or individuals., Less chao one par ao*.
ALGAE
Ealps.

ABUNDANT Plants mostly less rhan SO cm sfpagt., Difficule o swim betwesn,
COMMON Plancs 50 ¢m to L m apare.

FREGUENT Plaaecs 1 to 2 m apart. Easy to swim beiveen.

OCCASIONAL Plaogra more than 2 m apars, zone sctill apparent,

RARE Few plants present.

Foliocse or filapentous undergrowth speciey,

ABUNDANT More thano 20% cover over sosc of area.

COMMON Less than 20% cover buc many plants present throughout zone,

FREQUENRT Less chan 20% cover aod distribution patchy or scacrtered plants present
throughsut zone,

OCCASIONAL Scatcered planrts present.

RARE Few plants ss=ep in dive.

Relp sripe flora,
ABUNDANT Plancs dense on most scipes,
COMMON Plants pressnt on most stipes but not denge,

FREQUENT Discribution patchy, plants zay be dense on some stipes, absent on others.

OCCASIONAL Few planta on many stipes,
RARE Oaly few plants seen during dive.

Cruscose spécies,

ABUNDANT %ore than 50% cover.

COMMON Hors than 207 cover.

FREQUENT More than 3% cover.

QCCASIONAL Less chan 3% cover. Few scatcered large pacches or many usmall patches,
BARE Few pacches seen,

% For  masswt shenges S plladmy hecse hay baan fabesed, o shmdd

are. | v s%m.u«-v\t ‘-..n.r sk o TBounules )
Occasench  S-24 " w e . -
w 18- § . N . . -
Covwmimn so~ 1% . . - -

fAbundanr Mope o 1DO 5 ' - “~ L.

e watd
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APPENDIX 3r SITE DESCRIPTIONS

Site 1

Bedrock, gradually descending In steps, with occasional boulders and gullies, to
a plain of rippled, slightly muddy, sand at about 24 m. A thin gcattering of
sand was present on the rock {(below c. 14 m at least), amounting to nearly 1007
cover on approxXimately horizontal surfaces. L. hyperborea present to 12 or
13 m, with scattered Echinug., Ophiuroids quite frequent on the sediment,
especially 0. nigra and . texturata; Ensis shells present.

Site 2

This site was sampled between about 8 and 13 m, and 16 and 24 m, wmissing the
bedrock-sediment transition. From 8 m there was stepped/terraced bedrock with
initially thick L. hyperborea, which thinned out and stopped at zbout 12 w. The
'steps' continued to about 13 m. Below 16 m was a moderate sediment slope, at
first mostly medium sand and pebbles with beds of 0. fragilis plus a few
0. niger above 18 m. Deeper the sand became muddier. The rock was well grazed
by Echinus, but Antedon was often thick on the vertical faces, together with

some Alczonium.

Site 3

A near vertical bedrock cliff from azbout 4 m with thick L. hyperborea, becoming
a gentle houlder slope. From about 12 or 13 m, there was a gentle slops
apparently of fine, slightly muddy, sand with occasional boulders, descending at
intervals by bedrock steps c¢. 15 - 25 em high., It seems likely that a bedrock
terrace underlles the sediment; this formation appeared to continue bevond the
20 m depth surveved. The bedrock steps were creviced, and provided niches for a
variety of animals, esp. O, fragilis, but also C. smithii and occasional
sponges, A varlety of crabs, including Ateleyclus rotundatus, were present.

Site 4

2 - 3 m high bedrock ecliffs with L. hyperborea, descending to a fairly gentle
boulder/cobble slope with tatty, silt-covered, L. saccharina and long ropes of
C. filun. Below & or 7 m, a muddy. sand slope with broken shell, at first
overhung by L. saccharina, then covered for a while with loose, decaying small
algae. Occasional pebbles, some with attached folicose algae; a number of small
C. opercularis and P. waximus present,

Site 5

A gently sloping wmuddy fine sand bottom, with large patches of algal detritus.
At first the sediment was loose and amorphous with little life (result of
scallop dredging?). A region of firmer sediment with occasional small boulders
was found in slightly shallower water. Generally a site with a very poor fauna.
{No profile).



Site 6

Depths of 16 - 30 m only were sampled., From 16 to ¢. 20 m very pently sloping
bedrock, with a few very large boulders and some small crevices. BSmall (0.5 m)
L. hyperborea, with fronds thickly covered with Obelia, at about 1 m™%; one
with attached squld eggs. Stipes and rock surfaces well grazed by large Echinus
(e. 0.5 m%). Occasional C. smithii, C. lepadiformls and starfish. Below about
20 m a steep slope of bedrock and wvery large boulders, very well grazed by
Echinus, with little encrusting animal 1ife except for P. trispinosa and patches
of Flustra and Securiflustra. The dive was notable for the sighting of a large

common skate, wing span estimated at 1.5+ m, passing ¢. 3 m overhead.

8ite 7

A gentle slope of boulders, rock outcrops and clean coarse sand patches Irom
c. 16 m to ¢. 10m, the proportion of bedrock and the slope both Increasing until

a steep, almost vertlcal, rock wall {with crevices and deep gullles) was
encountered above ¢. 10 m.

luxuriant L. hyperborea with many epiphytes om the rock wall, with healthy
growths also on the Ilower rock outcrops. The tops of some boulders were
encrusted with Cutleria multifida {(agloazonia). Echinus quite common, but there
was still a reasonable covering of brycescans and other encrusting fauna on steep
parts of the cliff.

S8ite 8/17 (part)

Diving close to the islet (Bodach Dearg}) below ¢. 11 m found fairly spectacular
scenery of bedrock, with rock walls from 1 - 5 m high, and vertical-sided
gullies, At depths between 19 and 2ZI m, depending on position, clean rippled
sand or gravel/small pebbles were encountered. The bottom ¢. 0.5 m of the rock
was well secoured, and the zone immedistely above dominated by barnacleg and
Pomatocerps. Kelp wag denge at 11 m, and extended to ¢. 18 m. The deeper
bedrock surfaces, both vertical and upward facing, were dominated by a wide
variety of animals, mnotably a nuwber of species of colonlal ascldians,
Alcyvonium, Antedon, hydroids and bryozoans; HE. panicea quite cowmon on kelp
stipes. Echinus comparatively sparse — typlecally 2 or 3 per view in 12 — 15 m
vigibility. Henricia oculata and H. sapguinolenta both present.

Another pairvr of divers was placed in the bay (see chart, Fig. 5) and encountered
a glope of large boulders, with clean shelly gravel between., The boulders were
well grazed by Echinus; “Lithothamnion" was conspicuous. Patches of Antedon
were found. (See also entry under site 17).

Site 9 (+ 18)

Site at base of sea ¢liff near entrance to cave at mouth of loch., Outside of
the cave, a steeply sloping/vertical bedrock ¢liff to ¢. 12 @, ending in an
overhung 'cave' at c¢. 13 or 14 m. To 8 m, the rock was dominated by kelp and
folioge algae, and then by Aleyonium and other encrusting fauna. At 13 - 14 m,
a jumble of rock and large boulders, giving irregularly onto a sandy plain.
Kear and at the entrance to another, sea level, cave were two rock mills, 3 -
4 m deep by 2 - 3 m diameter, their bottoms containing small boulders, sand and
algal detritus, The walls were thickly encrusted with bryozoans and colonlal
tunicates, except for a scour zone at the bottom. Another, larger and more
irregular, mill was found ¢. 30 m from the cliff.
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The cave shelved upwards 1in smoothly faulted slabs, the verticals in places
almost totally covered with green H. panicea, A. fucorum and colonial tunicates.
Near CD the faunal cover become barnacles with & few small Mytllus. Echinus
gcarce except below c¢c. 13 m.

Site 10

A somewhat varled topology, varying according to exact line of 'transeet'.
Baslcally a steep and vertical/overhung bedrock slope to 17 -~ 18 m, with
boulder/cobble patches on some ledges and sandy patches on others. Boulders/
cobble extending in places for about 2 m below the bedrock. Dense L. hyperborea
at the top of bedrock, in places gilving way to L. saccharina; lower limit of
kelp at e¢. 10 m, with foliose algae continuing to c¢. 17 m. Metridium and
Alcyonium present, esp. on shallower overhangs; a patch of Aurelia scyphistoma;
gome Antedon. A falrly steep muddy slope with Cerianthus below the rock face.

Site 1lla

A continuous boulder slope to ¢. & m, the boulders then thinning out to
c. 7 = 9 m. Below this, a slope of muddy sand with small rectangular pebbles,
levelling out at c. 16 m. Kelp to 4 m, giving way to small algae., Hydroids on
small stones on sediment; mats of D. aculeata and some D. ligulata.

Site 11b

A north facing bay of steeply sloping clean pebbles in the littoral, with
pebbles and sand predominant In the sublittoral, the sediment becoming finer as
it proceeded downwards. A few boulders in shallow water with Ybroad fronded”
L. hyperborea and L. saccharina. Dense patches of P. maximus were encountered t
c. 2 m. Tralliells covering pebbles at 5 -~ 6 m. Below ¢. 9 m, dense beds of
L. saccharina. Hermit crabs ublguitous.

Site 12

Flat to moderately sloping bedrock with thiek L. hyperborea on upward surfaces,
eut by 1 - 2 m high bv e¢. 2 m across, vertical-sided, gullies running parallel
to the shore. Colourful animal cover on walls (Alcyonium, etc.), boulders with
Alaria on floor. A 3+ m vertical rock cliff, with abundant Alcyonium and
bryozoans on the upper part. Lower on the cliff, grazimg by Echinus was
evident, but thick patches of Antedon were present. At the base of the cliif a
30 - 45° cobble slope, giving onto a slightly muddy, well worked, sand slope
with cobble and numerous small pebbleg {(with algae and hydroids} at c¢. 16 m,
Moving north away from the islend, the proportion of sand increased, and it
became less muddy. Fauna generally poor on this plain.

Site 13

Broken bedrock from ¢. 0.5 to 10 m, with many gullies; thick L. hyperborea with
falrly dense stipe flora in the shallows, but increasingly grazed by Echinus
below ¢. 2.5 m. At 9 - 10 m the bedrock becomes smooth, with a (?)} glaciated
appearance, the kelp thinning to a park. Alcyonium, occasional sponges,
C. smithil, Antedon, etc. present. The slope flattens and hecomes cobble and
boulder with gravel patches at 14 - 15 m., An extensive area of pebbles, with
interesting flora; scattered bouldere with occasional kelp.




Site 14

Broken bedrock from 1 ~ 4 m with many gullies and fissures, mostly running
approximately parallel to the shore. Dense kelp with grazed undergrowth on
upward facing surfaces. From ¢. 4.5 m to 9 m a vertical cliff (intersected in
one place by & steep sided gully), the ¢liff and vertical faces of gullies
dominated by Alczaﬁiﬂm, and with other animal cover. The wall ends on & gentle,
fine sand, slope (slightly muddy clogse to the rock), well worked, with empty
Engis shells on the surface and numerous L. depurator just burled. Occasional
rock outcrops, 1 ~ 2 high, with Alcyonium, Metridium and L. hyperborea quite
close to the cliff, The slope eventually steepens, to more than 25 m, with
lesgening evidence of infaunal activity.

Site 15

Steep bedrock slope with a thick L. hyperborea forest, thinning to a park, well
covered with ©Obelia, and halting at 17 - 18 m. A fairly dense mat of
0. fragilis, with some 0. niger, covering the lower rock faces, and crawling up
the kelp stipes, Gullies, running approximately down-slope, one with ghout 3 m
high vertical sides, very well fissured and bored {limestone}, with rich fauna
{esp. 0. fragilis, Halicloma sp., Pachymatisma, a wide varlety of ascidiansg and
bryozoans). Bottom of gully containing small boulders, with bottom of sides
scoured. A spectacular site, visibility about 20 m.

Site 16

A dengely kelp-covered plateau at 2 - 3 @ adjacent to the shore, cut into
'peninsulas’' and approximately rectangular islands, by vertical sided/overhung
gullies. The gully sides are richly encrusted by ascldlans, sponges, Alcyonium,
ophiuroids and bryozoans. At the foot of the rock/gully complex at ¢. 1l m a
shallow boulder slope, with occasional bedrock outcrops, gradually thimning out,
the size of the boulders decreasing to cobble, with Increasing sendy patches, to

at least ¢. 16 m. Occasional L. saccharina. An 0. fragilis bed in channel at
¢, 16 m; ds a continuation of that at site 157

A number of seals in the area, one or two persistently appearing in the gully
system. Generally a very scenic site.

Site 17

An extensive tide swept (1 knot omn chart) plain of pebbles and small cobbles
offshore, from 28.5 te 24 m. Barnacles, hydroids and some encrusting bryozovans
present. At 24 m a narrow band of much smaller pebbles adjacent to a bedrock
slope, which is dominated by Flustraz and Securiflustra Ilmmediately above a
narrow scour zone. Above this zone the rock is dominated by Alcyonium, colonial
ascidians, ete, with foliose algae above about 22 m and kelp starting at about

19 m, the latrter rapidly becoming dense. H. panicea thickly encrusts some
stipes. (See also entry under site 8),

Site 18

See site 9.
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Site 19a

the only site on which a formal transect along a line was performed. Redrock
slope with occasional boulders to c. 3% m, with L. digitata, L. hyperborea,

L. saccharina and occasional sponges, flattening to sand (Halidrys) with bedrock
outerops and ridges bearing L. hyperborea.

Site 19b

A fairly steeply sloping rock pinnacle (drving at LW) with thick kelp,
flattening out somewhat at about & m onto a gentle slope of houlders, bedrock
outerops and patches of coarse sand with kelp on the rock.

Site 20

Bedrock terraces descending from about 1.5 to 9.5 m, with a gully about 1 m deep
at the base of each step. Dense L. hyperborea on upward facing surfaces, with
quantities of foliose red algae on the stipes. Vertical gully walls were not
very rich in fauna (effect of scouring?). Flattened cobbles present at the base
of the bedrock, decreasing in size over 3 or & m horizonmtal distance, with
L. hyperborea giving way to L. saccharina, before reaching an extensive rippled
clean sand plain with gravel in hollows.

Site 21

Sea el1iff with cave to about 8 m into cliff; mouth at about 1% m. Back of cave
of scoured bedrock; Mytilus and barnacles, together with nudibranch eggs, on
gides. Outside, a bedrock and boulder slope giving onto a clean sand plain with
Arenicola at c. 13 m. Cobbles with D, aculeata at edge of sand.

Site 22

A& warled topography, the e&xact dive proflle depending on the entry point.
Bedrock descending via ledges and steep slope/cliff to 25+ m in places,
elsewhere a slope of large, jumbled boulders from a depth of 17 m or so. A
luxuriant L. hyperborea forest with many urchins, but quite thick growths of
epiphytic algae. Occasional vertical-slded gullies, walls with Alcyonium,
ascidians, bryozoans. Verticals often dominated by Alevonium, Antedon,
Clavellina, and Carophyllla, but elsewhere well grazed with little except
encrusting bryozoans, esp. Parasmittina, and "Lithothamnion". Boulders rather
bare. Agaln excellent visibiliry, 15 - 20 m.

Site 23

A gentle slope, sampled below ¢. 3 m. Sandy mud with occasional bedrock
supporting long~fronded L. hyperborea. Then an area of sandy mud, well worked
by Arenicola with some Sabella., Low ridges of bedrock parallel to the shore,
c. 10 - 20 m across, supporting numerous large {to 58 mm dlameter) Psammechinus.
Patches of Cerlanthus; hermit crabs numerous everywhere.




Site 24

Cobble and pebble slope, occasional muddy sand patches, almost totally obscured
by very tatty and silty L. saccharina being consumed by numerous L. littorea.
By &6 m the pebbles had decreased In size and given way to a mud slope with many
discarded/broken shells (Modiolus, Chlamys,...} and patches of Ceramium rubrum

mat.2 Slope flattening out at c. 12 m, with Virgularlia at densities to about
1 m™*,

Site 25

Anchor chaln of large naval wooring buoy, in about 27 m., Thick L. saccharina on
underside of buoy, persisting to about 10 w; sparse brown algae persisting to
about 14 m. Numerous small Anomiidae at 10 - 13 m, occasional small attached
Chlamys opercularis and patches of Mytilus. The fauna becomes poorer as depth
inereases, A thin growth of hydroids, giving way to barnacles, with a number of
Onchidoris bilamellata, spawning. 8Soft worked mud at bottom, with ocecasional

Virgularia, some 'topped’ by Eudendrium sp. The buoy reportedly has been in
place for less than a year.

Site 26

A steep bedrock slope/cliff descending to & sand plain at 15 m. In places there
were large boulders at the bottom of the bedrock. L. hyperborea om upward
facing surfaces, thick nearer surface. Alcyonium common on some verticals, also
hydroid/bryozoan turf and ascidians. Other verticals, and boulders, well grazed
by Echinus. A scour zone immediately above the sediment, fringed above by
Pomatoceros. At edge of sand a fringe of kelp debris. Sand rather bare except
for Arenicola casts; worn kelp stipes scattered on the sand. About 100 m from
rock face a zone of foliose algal debris. A very large sheoal of saithe feeding
on extremely dense sand eels over sand near edge of rock.

Site 27

Broken bedrock slope to about 5 m with thick L, hyperborea and L. saccharina;
giving onto a rippled coarse szand slope with occaslonzl small rocky outcrops;
Arenicela present in patches. About 50 m to the west, 8 fzirly gentle slope of
boulders and bedrock outcrops interspersed with sand from ¢. 3.5 to 9 m with
L. hyperborea, L. saccharina and §. pelyschides. Slope continuing te 12 m, with
boulders and cobble (with L. saccharina and L. hyperborea becoming scarcer).

Site 28

At 10 m a gentle slope of soft, silty mud (sglightly sandy Iin places) with many
small brown and red algae, wostly unattached but 2 few attached to sghells and
v, small pebbles. A scattering of dead maerl present, together with a few live
pleces, and thick patches of Turritella shells, c. 50% containing live animals.
As swam NE, an area of angular pebbles to ©. 5 cm across was encountered.
Eventually, at c¢. 11.5 m, a large limestone outcrop, 3 - 4 m high, was found.
The bottom of the sides of the outcrop were vertical/overhung to 1 -~ 2% m, with
a shallow cave. The rock was well bored and creviced, with 0. fragilis, Ciona,
A. mentula, Antedon, etc. Quite thick I. hyperborea present on upward facing
surfaces.
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Site 29

Gentle slope 1in the chamnel between island and mainland. Muddy sand, with
cobble and L. saccharina to ¢. 4 m. €. filum, patches of live and dead waerl,
Arenicola, Cerianthus, Turritella and sventually Pecten at about 11 m.

Site 30

Divers followed a KE course over about 150 m, from 18 to 30 m, from the SE
corner of the anchorage in the S. basin. Soft mud, with patches of Virgularia,
some again surmounted by Eudendrium sp., at densities to ¢. 1 m" 2., Metridium on
occasional small boulders. At 28+ m a few Nephrops.

Site 31

Cobble/boulder slope to 6 m, with L. hyverborea and L. saccharina. Flattening
out to a gentle slope, muddy sand with coarse sand and pebble patches, and, at

10 m, a rock outcrop with L. hyperborea. The sediment well worked by bivalves
and dense Arenicola.

Site 32

Crevices, near vertical rock face (limestone?) from ¢. 6 to ¢, 10 m, below a
L. hyperborea forest. Thick Alcyonium and hydroid/bryozoan turf present with
many Antedon. In places there is a& short boulder slope with kelp or shelly
gravel band at the base of the cliff, Then an extensive, gentle, muddy sand
slope to 15 m (where dives finished), well worked by bivalves, Arenicola and
Myxicola, with occasional L. saccharina on small boulders and foliaceous red
algae on buried shell fragments. Hermit crabs common on the sediment.

Site 33

A gentle slope, surveyed from c. 0.5 m to 14.5 m. Below 10 or 11 m a bottom of
soft mud, with pebbles and shell debris, partially covered by small alpgae with
adherent A, aspersa. From c. 10 to 3 m the sediment is a firm nmuddy sand, very
well worked especially by Arenicola; Pecten present. Occasional small boulders
supported L. saccharina. A narrow band of cobble gives onto a boulder slope
above 3 m, with a dense covering of L. saccharina.

Site 34

A steep slope of small boulders and cobble from 0 ~ 4 m supporting L. digitara,
L. hyperborea (cape form) and L. saccharina, Flattening out to a gentle muddy
pand slope to 12 m, well worked by bivalves and Arenicola with an area of
closely packed Arenicola mounds close to the boulders. An area of thick algal
debris was encountered.




PCRIFERA

Amphilectus fucorum

Clathrina coriaces

Cliona celata

Halichondrla panicea

Hallclona wviscosa

Hymedesmla paupertas

Leuconia nivea

Leucosolenia sp.

Levcogolenla complicata

Leucosplenla variabilis

Microclonid

HMycale macllenta

Myxilla incrustans

Oscarella lobularis

Pachymatisma johnstonia

Scypha ¢iliatum

Spanioplon armaturum

Suberites domuncula

Suberitiid

Some material is held by

COELENTERATA: HYDROZOA

Abietinariz abietina

Campanularia flexuosa?

Companularia turrita?
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AFPPENDIX 4t FAUNAL LIST

(8, 9, 15, 16)}. Posslbly under-recorded, as shallow
kelp forest not consistently sampled.

(7, 8, 13, 16, 22, 26, 2Z8).
found.

Few genuine surge gullies

(1, 8, 15, 22, 26). Only a few individuals seen,

(2, 7, 8, 9, 15, 16, 17, 1%a, 19b, 20, 26).

Widespread, especially on kelp stipes. Large sheets,
some of green form, in cave at site 9.

(15, 16)

(6)

(15)

(10)

(8, 19a, 21, 22, 26)
®)

(22)

{24}, On €, opercularis.

{3, 7, &, 10, 17, 19a, 26, 28}.
specimens seen,
}Kﬂch a

(6)

Only occasional
nearly all on vertdcal rock in outer

(7. 8, 9, 16, 12, 13, 14, 15, i6, 17, 19a, 28).
Widespread at rocky outer Jloch sites, but
niumerous.,

rarely

{3, 1%a, 19b). Only seen on kelp stipes.

{11a)

{5, 27, 33). On . copercularis,

(l1la)}. On C. opercularis.

D Moss.

(13)
(28}

(25



Campanularia verticillata

(3)

Campanulerias volubilig?

Clytia johnstoni

Diphasia rosacea

Dynamea pumila

Eudendrium annulatum

{2, on H. beanii; 15, on N. ramosa; 17, on
&. cupressina)

(28)
(9)
(8)
(257, 30)

Eudendrium annulatum / ramosium (25, 30). On V. mirabilis

Eudendrium annulatum / arbuscula {(25)

Eudendrium rameum

Eudendrium ramosum

Filellum serpens (?)

Gonothyrae gracilis

(28)
(1, 3
{(28). On Chella sp.

(25)

Halecium beanii / halecium (15)

Halecium halecium

Halecium labrosum ?

Halecium plumosum

Hydractinla echinata

Hydrallmania falcata

Lafoea sp.

Nemertesia antennina

Nemertesia ramosa

Obelia dichotoma

Obelia geniculata

Perigonimus minlatus?

Plumularia catharina

(27, 10, 147, 17, 26)
(25)
(1)

{(11lb, 23, 24, 30, 33). On hermit crabs, probably
under~recorded.

(7, 8
{8, on Qbelia gsp.; 17, on H. halecium; 22, on

S. polyzonias; 7?28, on E. rameunm).
(17), (22), (24). Widespread.

(1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 15, 17, 22, 24).
Widesgpread.

(1, 2, 3, 5, 10, 24, 30, 33}, Widespread.

{(Cornelius, 1975) (4, 77, 8, 10, 1lla?, 12, 157, 23,
25, 267, 30)

(1, 3, 4, 6, 7, 8, 8, 11la, 12, 14, 15, 16, 17, 19a,
19b, 20, 21, 22, 24, 26, 27, 28, 31, 32, 34). Thickly
covering kelp fronds at many sites, especially towards
bottom of kelp zome. In several places all colonies
covering a frond were red due to the presence of an
endozooie alga (%Acrochaetium infestans, cf. White &
Boney, 1976).
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Plumularia pinnata (1, 8, 10, 12, 14, 23)

Plumularia similis {3

Sertularella polyzonias (9, 15, 16, 22, 28)

Sertularells fusiformis / tenella {8). On 0. dichotoma

Sertularia cupressina {17)

Sertularia sp. {3}. On 0. dichotoma.

Some material is held by NCC.

COELENTERATA: SCYPHOZOA

Aurelia auvrita {3, 4, 7, 12, 15, 19a, 26, 32, 33). Often seen in
water column, probably under-recorded.

Aurelia aurita {(Scyphistoma) {10)

Cvanea capillata {3, 8, 15, 17, 1%a, 22, 26, 27, 32, 33). Often seen in
water column, probably under-recorded.

COELENTERA: ANTHOZOA

Aleyonium diglitatum {1, 2, 3,6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 19a,
196, 20, 21, 22, 26, 28, 32, 33). Widespread, locally
common on verticals/overhangs, even well within the

loch,

Caryophyllia smithii (1, 2, 3, 6, 7, 8, 9, 10, 13, 22, 26, 28, 32)
Cerlanthus lloydi (10, 14, 27, 29, 30, 31, 32, 34). Patchily distributed
on muddy sediments within loch,

Corvnactils viridis (8, 16). 1In very localized patches at mouth of loch,
Metridium senile (t, 5, 9, 10, 12, 14, 15, 16, 26, 30). On overhangs,

and in 1solated rock among sheltered sediment.

Sagartia elegans v. miniata (8, 9, 12, 14, 17

Sagartla elegans v. rivea {8, 11
Sagartia elepans v. rosea {8, 9)

Sagartia elegans v. venusta (2, 17)

Sagartia elegans (v. unspecified) {10, 13, 14

Sagartia troglodytes (30
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Urticing felina

Virgularia mirabilis

ANNELIDA

Aphrodite aculeata

Arenicola marina

Bispira volutacornil

(2, &, 7, 8, 9, 10, 12, 14, 15, 17, 20, 22, 26},
Widespresd at rocky unsheltered sites, but never
COmmOn.

(24, 25, 30). Probably widespread on deeper szediments
within loch,

(32)

{8, 1la, 11b, 14, 21, 23, 26, 27, 2%, 30, 31, 32, 33,
34)

31

Chaetopterus variopedatus {2, 3, 33). Probably under~recorded.

Filograna implexa

lanlce conchilega

Myxicola infundibulum

Platynereis dumerilii

Pomatoceros triqueter

Sabella pavoninca

Sabellz sp.

Serpula vermicularis

Stylochoplana pallida

Terebellidae

CRUSTACEA — CIRRIPEDA
"Barnacles"”

Balanus balanus

Balanus ceratus

(8, 9, 12, 13)

(2, 3, 12, 14, 20, 26, 27, 29, 32)

(lla, 28, 30, 31, 32, 33, 34)

(3, 24, 25)

(¥, 2, 3, 5, 6, 7, 8, 9, 10, 1la, 12, 13, 14, 15, 16,
17, 19a, 19b, 20, 21, 22, 23, 24, 26, 28, 30, 31, 32,
33)., Probably ubiguitous. .
(3D, (34)

(23, 25)

(11b, 24, 28, 33)

(17}

{14, 32, 33, 34). Tentacles visible on surface,

(5)
(9, 25)

(8, 17, 23, 24, 25, 26). Barnacles obviously under-
recorded. .



CRUSTACEA -~ DECAPODA

Atelecyclus rotundatus {2, 3)

Cancer pagurus {3, 5, 6, 8, 9, 10, 12, 13, 14, 15, 17, 1B, 20, 26, 2B,
30, 32, 33). Widespread but never common.

Carcinug wmaenas {5, 9, lla, 14, 23, 24, 28, 30, 31, 34)

Galathea strigosa 2, 3

Galathea sp. {1, 3, 9, 12, 14, 17). Under-recorded.

Hermit crabs {1, 2, 3, 5, 1lla, 11b, 12, 14, 17, 19a, 20, 23, 24, 28,
30, 32, 33). Widespread, often numercus locally.

Homarus vulgaris {9, 11b, 15, 20). Surprisingly rare.

Hyas araneus {2, 3, 5, 8, 14, 20, 24, 26, 28, 32, 33), Often
occasional on kelp.

Inachus dorsettensis {3, 5, 11a, 2B, 29, 33)

Inachus sp. (32)

Liocareinus puber (1, 2, 3, 7, 8, 9, 10, 11lb, 12, 13, 15, 17, 19a, 26,
27, 28, 32). WVidespread, never numerous.

Liocarcinus sp. {4)

Macropodla sp. {14, 28)

Macropodia ?longirostris (11b)

Macropodia rostrata {33)
Munida bamffica {(3)
Nephrops norveglcus {30}

Porcellanus longicornis (3, 4, 12)}. Under cobble -~ under-recorded.

*Shrimps’ (8, 12, 18, 24, 28)

CRUSTACEA -~ OTHER

Caprellidae {5, 10, 14, 28). Under-recorded inevitably.

Idotea baltica (20)

CHELTCERATA -~ PYCNOGONIDA

Endels spinosa {1, 8, 15)
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MOLLUSCA
Anomlidae

Aporrhals pes-pelicani

Arctica islandica

Bucelnum undatum

Calliostoma gziziphinum

Capulus ungaricus

Chlamys opercularis

Chlamys varia

Chlamys sp.

Eledone sp.

Gibbula cineraria

Gibbula umbilicalis

Gibbula magus

Gibbula sp.

Lacuna vincta

Lepidochitona cinereus

Leptochiton asellus

littorina littorea

Modiolis modiolis

Mya truncata

Mytilus edulis

Natica sp.

Patella sp.

Patina pellucida

Pecten maximus

Podode smus squamula

(1, 2, 10)
(14, 23, 28)
(1)

(1, 2, 3, lla, llb, 14, 20, 23, 24, 27, 28, 29, 30, 32,
34).

(1, 6, 7, B, 9, 10, 1la, 12, 14, 15, 16, 17, 19a, 20, -

22, 26, 27, 28, 29, 31, 33, 34). Widespread, often the
commonest gastropod grazer — but never "common".

Ch

{1, 2, 4, 5, 1lla, 23, 24, 25, 28, 32}). HNever numerous.
Small specimens attached to chain at site 25,

{(11a)

{11b, 24, 31, 32, 34). Probably C. opercularis.

{27}

{4, 5, 6, 7, 9, 10, 1la, 14, 20, 22, 26, 28, 33).
Never numerous.

(34)

{343, Seemingly a real (and surprising) absence.
(11b, 27, 3L

(20, 24)

(4)

(3, lla, 14, 28}

(11b, 24). Common at site 24. Also abundant in the -
littoral at Ellean Hoan.

(4, 5, 12, 23, 24) -
{27, 323

(9, 25)

(33}

{1%9g8). Obviously under-recorded; most dives on
bedrock did not approach D,

(2, 17, 19%a, 19b, 20, 22)

(4, 10, 11a, 11b, 14, 23, 28, 29, 31, 32, 33). Some
dense patches encountered.

{4, 25)



Trivia arctica (8)

Trivia monacha (7, 8, 9

Turritella communis (28, 29). Dense patches encountered, of mixed live and
empty shells.

'Chiton' (i, 2, 30, 33}

{8hells)

Arctica 1slandica (2, 3, 30

Doginia exoleata (25, 28, 33

Ensis arcuatus {20, 2%

Ensis sp. (1, 2, 3, 10, 11b, 14, 26, 28, 32, 33, 34)

Pecten maximus {30)

Spisula solida {(21)

Turritella communis (5, 28), and other, unrecorded, sites, Many housing

hermit crabs.

Venerupis pullastra (24)
Venus casina (2)
(Eggs)

Squid {2, &)
Whelk (1)
Opisthobranchia

Aplysia punctum (8, 9

Archidonis pseudoargus  (9)

Dendronotus frondosus (2, 14)
Doto sp. (2, 8, 10)
Jorunna tomentosa {16)

Facelina bostoniensls {17, 25)

Lomanotus geneii {3, 24)

Onchidoris bilamellatza (21, 23}

Polvcera quadrilineata (21
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Tritonia hombergil

(Eggs)

Onchidoris bilamellata

'Dorid!

BRYOZOA

Alcyonidium ‘diaphanum’

Bugula flabellata

Buguls sp.

Callopora aurita

Callopora linsata

Cellaria fistulosa

Cellaria sp.

Cellepora pumicosa

Celleporella hyalina

Cribilina annulata

Crisiz eburnes

‘Crisiidae’

Cylindroporella tubulosa

‘Cyclostomata’

Electra pllosa

Escharella immersa

Escharoldes coccinea

Flustra foliacea

Membranipora membranaceae

Microporella ciliata

Omalasecosa ramulosa

Smittoidea reticulata

(8)

{21, 25)

(17)

(8, 12, 15, 17, 26)

(8, 9, 14, 17, 22, 26)

(8, 9, 17, 22). Probably mostly E. flabellata.
(4)

(3, 20)

(B

(3)

(7, 17, 22)

(7, 8, 9, 16, 20)

(16)

(17

{4, 15)

(16)

(7

(2, 3, 7, 8, 9, 11a, 11b, 12, 15, 16, 17, 19a, 20, 2I,
22, 24, 26, 28, 31, 32, 34), Widespread on kelp stipes

and, especially, on red algae, often almost completely
covering P. sanguinea.

(3, 8, 16)
(8)
(6, 8, 17, 22). On deep rock.

(1, 2, 3, 11b, 15, 16, 17, 19b, 22, 26, 27, 31, 34).

Widespread, but rarely common, on kelp fronds.

(8}
{3). Base of Nemertesia, probably under-recorded.

(3)



Parasmittine trispinosa

Porella compressa

Scrupocellaria reptans

Scrupocellaria scruposa

Securiflustra securifrons

{1, 4, 6, 7, 8, 14, 22, 26). Probably also recorded
under 'unidentified encrusting bryozoa'. Covering
large areas of deep, heavily grazed rock, e.g. site 6.

(6)
(14)
(8, 12, 15)

(6, 8, 17, 22}, On deep rock.

Tricellaria ternata

Tubulipora lebifera

Umbonula littoralis (20)

'Unidentified encrusting

Trure!

ECHINODERMATA

Amphiura filiformis

Amphipholis squamata

Asterias rubens

Antedon bifida

Agtropecten irregularis

Crossaster papposus

Cucumaria saxicols

Cucumaria sp.

Echinus esculentus

Echinocardium cordatum

Benricia oculata

Henricia sanguinolenta

(15)

(16)

bryozoa' (6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 19a,
20, 22, 26)

(32)

{33)

(23)

(1, 2, 6, 7, 8, 9, 10, 1la, 11b, 12, 14, 15, 16, 19a,
19b, 20, 21, 22, 23, 25, 26, 27, 28, 30, 31, 32, 33,
34)

(1, 2, 6, 7, 8, 9, 10, 1la, 12, 13, 14, 15, 16, 17, 21,

22, 26, 28, 32).
localized, clumps.

Widespread, often occurring in dense,

(14, 27, 28, 33). Rare.

(z, 6, 8, 9, 11a, 14, 17, 20, 22, 26, 2B)
{1, 13, 15)

(7, 10, 13, 19a). Probably mostly C. saxicela.

{1, 2, 3, 5, 6, 7, 8, 9, 10, 1la, 11b, 12, 13, 14, 15,
i6, 17, 1%a, 20, 21, 22, 24, 26, 27, 28, 29, 31, 32,
33, 34). Almost wuniversal. Grazing from severe
{(e.g. site 6), to Insignificant.

(14, 25, 27, 34)
(8, 22). Scarce, on sxposed, fairly deep bedrock.

(3, 9, 12, 14, 17, 19a, 20, 22, 26, 28, 30)

59


http:0,4,6.7,8.14,22.26

50

Henricia sp.

Leptasterias mulleri

Marthasterias glacilalis

Neopentadactyla mixta

Ophiothrix fragilis

Ophiocomina nigra

Ophiopholis aculeata

Ophiopholis sp.
Ophiura albida

Ophiura texturata

Porania pulvillus

Psammechinis miliaris

Solaster endeca

'"Brittlestars’

ASCIDIACEA

Ascldea conchilega

Ascidia mentula

Ascidia virginea

Ascidiella aspersa

Aplidium punctum

Aplidium proliferum

Botryllus schlosseri

Ciona intestinalis

Clavellina lepadiformis

Corella parallelogramma

Dendrodoa grossularia

(3, 7, 8, 9, 10, 13, 15, 16, 22, 26). Probably nearly
all H. sangulnolenta,

(7, 8, 9, 15, 20, 26)
(1, 6, 8, 9, 14, 22, 26). Infrequent.

(12)

(2, 3, 8, 9, 12, 15, 16, 19a, 24, 28). In extensive
beds at sites 15 and 16, otherwise common in limestone
crevices.

(1, 2, 3, 6, 8, 15, 16, 17)

(15, 16, 28)

(12, 14, 29). All 0. aculeata?

(1, 7, 11a, 12, 14, 26, 27, 28, 32, 33)

(1)

(6, 22). Solitary specimens. Eating A. digitatum at
site 21.

(1, 22, 23). Common at site 23.
(1, 7, 8, 22, 26)., Single specimens only.

(34)

(1, 3). Probably under-recorded because of under-
boulder habitat.

(1, 3, 5, 10, 1l1la, 22, 28, 34)
(1, 10)

(3, 4, 5, 10, 1la, 24, 25, 26, 28, 33). Never
abundant.

(8, 9)
(8, 9, 16)

(3, 8, 9, 10, 12, 14, 15, 16, 17, 19a, 20, 21, 22, 26,
28). Often in lobes on kelp stipes.

(2, 3, 15, 16, 26, 28)
(1, 2, 6, 7, 8, 9, 10, 12, 14, 19a, 21, 22, 26, 32)
(3, 5, 10)

(8, 1l1la)



Didemnidae

Diplosoma spongiforme

Diplosoma listerianum

Diplosoma sp.

'hard leathery'

(8, 9, 15, 16, 17, 28)
(8, 12, 26)

(9, 19a)

(1o, 21

{4, 16)
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Lissoclinum perforatum (8, 9, 12, 15, 16, 17, 26)

Molgula sp. (8)
Polycarpa rustica (8, 9, 15, 16, 17, 1%9a, 28). Usually in crevices in

sides of limestone verticals.

Polyelinum aurantium

Sidnvum elegans

Sidnyum turbinatum

Synoicum pulmonaria

Trididemnum tenerum

PISCES

Agonus cataphractus

Callionymus sp.

Eutrigla gurnardus

juvenile flatfish
juvenile gadoids

Labrus bergylta

Labrus mixtus

Molira molira

Pholis gunnellus

Pipefish

Pleuronectes plategsa

Pollachius pollachius

Pollachius virens

Pollachiug sp.

(8, 9, 17, 20}

(93

(8}

(&, 17)
(16)

{14, 34)
(1, 12, 20)
(143

(1, 14, 27}

(2, 6, 8, 9, 23, 26)
(6, 9, 10, 14, 22)
(6, 10, 22)

(2, 6}

(3, 10, lla, 11b, 17, 26, 28, 31, 32, 33)

(14)
(32, 34)

(22)

{14, 21, 26, 27). Very large shoal at site 26,

(15)
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Pomatischistus sp.

Rajls bata

Sandeels
"Scorplon fish"

Scyliorhinus canicula

Seyliorhinus sp. egps

Thoregobius ephippiatius

Weaver

(1, 11b, 26, 27, 32)
(6)

(8, 20, 26

(11b, 196, 31)

(28)

{1lb)

(13)

(34}



APPENDIX 5. SITE PROFILES

Schematic profiles are provided for all sites, except site 5. Vertical
scales are in metres, corrected to CD, taken from depth gauge readings.
Horizontal scales are estimated, Labels of the form ¥ 2{I%)} refer to the habitat
zone of the raw data sheets of the indicated.

Key

Laminaria digitata Laminaria hyperborea

’,,<f:::::} Laminaria saccharina /ﬂfﬁz; Saccorhiza polyschides

Alaria esculenta

Halidrys siliquoa

foliaceous red algae Chorda filum

Ry algal debris W/ algal mat

¥ % maerl A& - brittle star bed

* Virgularia miribile 3 Antedon bifida

XX % 3 sediment QD boulders

O cobble/pebble “*““-~“MH“ bedrock

E Pecten maximus
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Slide No.
LE]
LEZ
LE3

LE4

LES

LE6
LE?

LEB

LES

LE10
LEI11
LE12
LEI3
LE1l4
LELS

LE16

LE17

LE18

LE1S

LEZ0

LE21

LE22
LE23

LEZ4

Site No.

1

Description

C. smithil and Pomatoceros.

Obelia on kelp frond and squid eggs,

Rafted kelp, squid eggs and O. niger,

Ophiurolds in creviced rock ledge,

Brittle stars, etc, ¢, 16 m.

Lomanotus geneli, ¢. 15 m.

Lower kelp forest, c¢. 15 m.
Lower kelp forest, c. 15 m.
Ecehinus on ¢ircalittoral rock, c. 19 m.

Echimus, Clavellina, lithothamnion,
Parasmittina trispinosa, ¢. 25 m.

Lower extremity of kelp; squid eggs,

Flustra ete, circalittoral, ¢c. 26 m.

Grazed circalittoral rock with Flustra

Parasmittina, Clavellina etc, ¢. B m,

Leptasterias mulleri, Clavellina and

Calliostoma on kelp frond.

Boulder top with ?Tralliella, c. 12 m.

APPENDIX 6: SLIDE CATALOGUE
Photographer
DM Nemertesia sp.
GG E. pllosa on red alga.
GG
DM
¢. 16 m.
DM
c. 16 m,
DM Liocarcinus ?depurator.
DM Plumularia sp.
DM
c. 16 m,
DM Liocarcinus puber.
GG
DM Corella parallelogramma.
DM
JW
JW
JW
DM
DM
Echinus, ¢. 19 m.
DM
M
and Clavellina, ¢. 25 m.
DM
DM
encrusting fauna.
DM
M
GG

Boulder area, Crossaster ete, ¢. 18 m.



LEZ25

LEZ6

LEZ27

LE2E

LEZ%

LE30

LE31

LE32

LE33

LE34

LE35

LE36

LE37

LE38

LE39

LE&4O

LE41

LE42

LE43

LE44

LE45

LE46

LE47

LE48

LE49

LE50

10

10

GG

DM

DM

M

DM

oM

DM

DM

1.3

SH

8H

SH

SH

SH

DM

SH

SH

5H

SH

8H

GG

oM

DM

DM

SH

SH
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Boulder area, Echinus, c. 18 m.

Diplosoma sp., c. 16 m.
Rock and kelp holdfast, ¢, 16 m.

Turf, A. gﬁgit&tum etc, ¢. 18 m,

Turf, A. bifida, Aamphilectus fucorum,
¢, 16 m.

Turf, Corynactils, H. panicea.

Agcidian turf: Polyclinum avrantium,
Polycarpa rustica, Aplidium preliferum,
c. 17 m.

Lissoclinum perforatum etc, ¢, 17 m.

Turf, Crossaster, residual kelp,
¢, 18 m,

Antedon, Alevonium, Securiflustra,
c. 19 m,

Turf, e¢. 19 m.

Asclidlan turf with Synoicum pulmonaria,
c. 19 m.

Scour zone at edge of pebbles, c. 2! m.
Turf at edge of scour zome, ¢. 20 m.
Kelp stipes with H. panicea, c. 15 m.
Algal undergrowth, c. 4 m.

"Cave' walls, c¢. 11 m,

Alceyvonlum, Pachymatlsma etc, ¢. & m.

Filograna and Alcyonium, c¢. 1l m.

General view: Alcyonium, kelp, ¢. 9 m.
Grazed rock.

H. panicea etc. in surface cave, ¢. 2 m.
Barnacles at ¢, CD in cave.

Turf in cave: A. proliferum, bryozoans,
c. & m,

Metridium, etc.

Schyphistoma larvae on overhang, c¢. 4 m.
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LE51
LES2

LE53

LE5S4

LES5

LE56
LE57
LES8
LE59
LE60
LE61
LE&2
LE63
LE6S
LE6&S
LE66
LEG7
LE6S
LE&S

LE70

LE71

LE72

LE73
LE74
LE75
LE76

LE77

10
10

10

10

10

10
lla
11a
1la
1la
11t
11p
13
14
14
14
14
14
14

15

15

15

15
15
15
15

16
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Metridivm, ¢. 14 m.
Boulder/mud interface, c. 18 m.

Turf with Hemertesia ramosa and
C. gsmithii, c¢. 13 m,

Turf with Ascidia virginea.

Crazed rock wilth Echinus and €. smithii,
c. l4 wm,

Rock/sand interface, ¢. 18 m.

Chlamys opercularis.

Crossaster, kelp debris, ¢. 16 m.
Algal debris, etc, ¢. 16 m.

Silty kelp ("cape”?).
Algae/pebbles, c. 2 m.

Homarus vulgaris.

Pebble substrate, c. 15. m.

Alceyonlum, turf on vertical rock face.
Base of kelp forest, c¢. 4 n.

Gully wall fauna, c. 5 m.

Base of kelp forest.

Hyas on sand, c¢. 13 m.

Pipe figh on sand, c¢. 19 w.

Crevice faunaﬁ Polycarpa rustica,

Lissoclinum / Didemnum sp.,
B. schlosserl, B. leachii, c¢. 20 m.

Gully wall: Pachymatiswa ete, c. 20 m.

Brittle star bed, kelp stipe,
Halichondria, c. 1% m.

Brittle star bed, c. 15 m,

Brittle stars.

Gully wall: Pachymatisma ete.

Brittle star bed, Alcyonlum etc.

Crevice fauma,
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Brittle stars on sand, c. 17 m.
Cave iIn limestone, c¢. 6 m.
Limestone gully and kelp, c. 8 m.

B. leachii, Trididemnum tenerum (7} and
crevice fauna.

Creviced limestone, ¢, 7 m.

Haliclona viscosa, P, rustica, estc,
c. 7 m.

Brown algae on cobble, c¢. 11 m.

Lisscclinum perforatum, P. rustica.

Facelina bostoniensis.
Eudendrium sp. {7}

Polyelimm aurantium,

Polycarpa rustica,

Alcvonidium diaphanum, Polycera
quadrilineata, c¢. 28 m.

Pholis gunmnellus, ¢. 28 m.

Hydroid, ? Obelia sp., c. 28 m.
General view, cobble, ¢. 28 m.
Lower infralittoral rock fauna, c¢. 16 m.

Circalittoral rock: Clathrina,
Henricia oculata, c. 16 m.

Kelp forest.
Scorpion fish, kelp stipes, ¢. 11 m.
Gravel, cobble, c. 11 m.

Lacuna vineta on Desmarestia.

Kelp and sand, c. 10 m.
Kelp and gand, c. 10 m.
Arenicols mounds, c. & m.

Cave wall: Onchidoris bilamellata and
eggs, Diplosoma sp., Leucosolenia

complicata.
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Eplphytes on kelp stipe.
Kelp holdfasts ete, c. 8 m.
Clathrina.

Microcionid.

Grazed wall. (7) Porania, eatlng

Alcyonium, c. 18 m.

Flustra, Nemertesia, c¢. 20 m.

Large boulders, c¢. 24 n. v

Marthasterias, eating Echinus (?)

Cvanea capillata,

Grazed rock, kelp and young gadoids,
¢, 14 m,

Arenlcola cast, hermit crab.

Echinus, Psammechinug, on sediment.

Serpula tubes.

Burrowing anemone.
Sabella, e. 2 m.

Virgularia mirabilis, c. 12 m.

C. opercularis with M. macilenta,
c. 10 m.

Hermit crabs.
Algal mat, c. Y m.

Hyas (?) araneus on sediment, c. 7 m.

Grazing L. littorea, ¢. 1 m. .
Underside of buoy. -
Mytilus on chaln.

Buoy chain, limit of algae (¢. 15 m).

Buoy chain: Onchidorls bilamellata and
egEs.

Buoy chain: €. opercularis and
F. bostoniensis.

Turf: B, flabellata, Diplosoma, eto,
c. 5 m.
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Turf: B. sechlosserd, Diplosoma, etc,
¢. 5 m.

Algae on sand, v. 6 wm.
Eledone, ¢, 9 nm.
Eledone, c.u.

Algae on sand, ¢. 9 m.

Turritella communis on sediment,
c. 11 m,

Carcinus maenas on sediment, ¢, 11 m.

Algal mar with A. mentula, ¢, 11 m.
Echinus and kelp debris, c. 11 m.

Eroded limestone and fauna, c. 9 m.
Eroded limestone and fauna, c¢. % m.

Calllogtoma, ophiuroids on eroded
limestone,

Arenicola mounds, ¢. 8 m.
Maerl, sand, .e. , <¢. 2 m.

Virgularis mirabilis, ¢. 24 m.

Crossaster papposus.

General habitat - sand plain.
Algae on sediment,
Shell debris, Asterias feeding, c. 8 m.

Macropodia sp.
Turf: Caryophyllia ete.

Hatica sp.

Cerianthus lloydii.

Pleuronectes platessa, ¢. 5 m.

Hermit ¢rab with Adamsia.

Lomanotus genell

Hermit ¢rab.
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APPENDIX 7

List of sublittoral algae found at sites surveyed around Loch Eriboll
August 2nd to 16th. Nomenclature follows that in Parke and Dixon 1976
unless otherwise stated. Species are listed in alphabetical order under
the main groups. Specles are annotated with site number, and depth and
habitat information. Abundance notations beginning with a capital letter
refer to the scales given in Appendix II. ‘'Kelp' refers generally to
Laminaria byperborea.

CHLOROPHYCEAE

Bryopsis plumosa - 10, 14. Rare on steep or vertical bedrock from 2-9m.
Derbesia sp. ('Halicystis' phase) ~ 16, Occasional on flat, sand scoured
bedrock at 15m.

Enteromorpba llpza - 27. Frequent ln sandy clearings in kelp forest at
3.5m

Enteromerpha sp. ~ 24, 34. Rare at Site 24; Frequent on cobbles at +0.5m
at Site 34. .

Uiva sp. - 27, 31. Frequent, in sandy clearings in kelp forest or on
stones and shells in extensive sediment, 3.5-9m. On grazed bedrock and
boulders at 1m.

PHAROPHYCEAE

Alaria esculenta - 9, 12, 21, 26. Dense plants forming a a quite wide zone
from the lower shore down to approximately 1.8m at Site 9. Occasional on
cobbles at S5m at Site 21. Locally common in lowest part of a gully at

Site 26.

Artbrocladifa villosa — 14, 16. Occasional oo stones and shells in sand,
pebbles and gravel, and mobile cobbles, from 8.5-16m.

dsperococcus turmerl — 11b, 23, 34. (Occasional or Frequent unattached, or
attached to stones and shells in sand. OUn silty bedrock at Site 23.

2-5.5m

Chorda filum ~ 11b, 23, 24, 29, 31, 34. Occasional to Common on pebbles in
sand and mud. Prostrate on sand at Site 31, and Occasional on boulders at
Site 34. 0-5.5m; most abundant around 2m.

Chordaria flagelliformis - ?11b, 23, 29, 31. Frequent {Abundant at Site 23>
on pebbles and boulders in sand, or unattached. +0.5-3m.

Colpomenia peregripa — 711b. On pebbles in sand, 2m.

Cutleria multifida {(sporophyte) - 10, 13, 14, 18, 15b, 29, 31. Rare to
Frequent on stcnes and shells in sand, or on mobile cobbles. Rare on
Llamiparia saccharina stipes at 10.5n, Site 10. &-15m.

Cutleria multifida (gametophyte 'Aglaczonia' phase) - 7, 8, 9, 10, 13, 14,
16, 18b, 22, 23, 28, 31, 34. Rare to Abundant, encrusting om boulder tops
and bedrock, particularly on grazed or scoured surfaces, and sarfaces
heavily shaded by kelp. Also found on steep or vertical rock, and on
pebbles. Present on ascidians at 16.5m, Site 8. 0.5-16.5m.

Desmarestia aculeata - 7, 19, 11b, 12, 14, 16, 21, 27, 28, 29, 34.

Abundant on moblile cebbles or scoured bedrock; Occasiopal 1o common on
vertical rock, in sandy clearings in kelp, and on pebbles in sand, 2-9m.
Desmarestia viridfis - 7, 10, 11b, 12, 13, 14, 19%b, 20, 27, 28, 26, 31, 34.
Occasional to Frequent on cobbles and pebbles, and unattached cm ssdiment.
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On bedrock where grazed or next to sand. Forming locse-lying mats at 9m at
Site 29. 2-11.5m

Dictyota dichotoma - 6, 9, 10, 11b, 12, 13, 14, 21, 26, 27, 28, 29, 31.
Rare to Frequent on bedrock and boulders beneatd kelp, alsoc on pebbles. An
epiphyte on Phymatopiithon calcareum (maerl) at 2m at Site 31, and
unattached on sediment at 3-4m, Site i1lb. 1-14m.

ectocarpoids - 10, 11b, 21, 34. Usually on other algae, particularly
Saccorbiza polyschides and other kelp fronds, and Desmarestia aculeata. On
sediment at Site 27. 2-10.5m.

Halidrys siliquosa - 11b, 18b, 23, 27, 29, 31. (ccasional or Frequent on
boulders in sand, or on sand-scoured bedrock. +0.5-6.5m.

Halopteris filicipa - 13. Rare beneath open kelp, on ridged bedrock at &m.
Laminaria digitata - 34. Abundant on cobbles at +0.4m.

Lapinarfa hyperborea - ©, 7, 8, 9, 10, 11b, 18, 14, 18, 16, 19b, 20, 21,
22, 26, 27, 28, 31, 34. Dense forest in cuter loch area, with lower limit
of plants at 19.5m, Bite & and 18m, Site 22. At Sites 10, 11b and 34, a
dense zone of plants with cape fronds was present in shallow water (above
Z2m, with dense lLamiparia saccharipa below., Absent from sites at extreme
ipner end of loch (Sites 23, 24 and 29). 0-19.5m. For furthur discussion
of distribution and epiphytes, see relevant sections in the text.

Laminaria sacchariaa - &, 10, 1lb, 14, 16, 19b, 20, 21, 23, 24, 27, 28, 29,
31, 34. Present throughout the survey area in various amounts. Dense
forest in shallow inner loch areas, replacing Laminaria hyperborea. In
outer loch areas, generally present only on ‘disturbed' bedrock, and on
unstable substrata. Young plants Frequent at 19.5m, Site 8. 0-19.5m. For
furthur discussion of distribution and epiphytes, see relevant sections in
the text.

Lamiparia sp. (young> - 10, 13, 14, 16, 19b, 20, 31. Occasional to Commen
on cobbles and pebbles, and in kelp undergrowth. On Laminaria saccharina
stipes at 10.5m, Site 10, 2-18m.

Nesoglola vermicularis - 11b, 23. Occasional, on pebbles in sand or
unattached, 1-2m.

Feeydeolithoderm extensum ~ 10, 11b, 13, 14, 19bh, 21, 23, 27, 26, 31
Probably present at all sites, and probably also recorded as ‘encrusting
brown algae'. Particularly abundant on silted bedrock and boulders, on
steep and grazed bedrock, and on cobbles in sand and mud. 0.5-172 and
below,

Saccorhiza polyschides — 11b, 186, 27, 31, 34. Occasiocnal toc abundant on
boulders and cobbles, 1-1lm.  For furthur discussion on distribution and
epiphytes, see relevant section in text.

Sphacelaria plumosa - 28, Une specipen collected from hetwsen 7.5m and
1im,

Sphacelaria sp. - 11b, 16, 28, 31. Occasional to Frequent on pebbles in
gravel, and epiphytic on maerl and as balls on Halidrys siliquosa.
Sporochnus pedunculatus - 13. Occasional on pebbles at 15m

Stilophora rhizodes - 711b, 23, 28. Occasional or Frequent on mobile
subtrata, or unattached. +0.5-7m,

encrusting brown algae - 11, 22, 23, 27. On bedrock near cave entrance,
and on pebbles in sand, 2.5-4.5m
thin brown/red crusts - 23. (On silt covered bedrock 4~10m.
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RHODCPHYCEAE

Acrosoriuvm reptans ~ 9, 13, 16. On vertical and sand-scoured rock, and kelp
stipes. 8-1%m.

Acrosorivs uncinatum -~ 8, 9, 19b. (Occasional or Frequent on boulders and
steep bedrock. 1-19m,

Abnfeltia plicata -~ 11b, 27. Occasional on cobbles beneath dense Lamimaria
saccharina, in sandy clearings in the kelp forest, and on stones on sand
plain. 3-6m.

Antithamnion plumula - 13, 14, 16, 19b, 20, 27, 29. Occasional to Frequent
on cocbbles, pebbles and gravel, and stones and shells in sand. Also
occasionally found on bedrock, including vertical rock, 1.5-16m.
Apoglossum ruscifolium - 11b. 0On boulders in sand at 2m.

Bopnemaisonia asparagoldes - 9, 10, 12, 13, 14, 16, 19b, 20, 21, 27, 31.
Occasional or Frequent on boulders and pebbles. On bedrock beneath cpen
kelp, on steap rock and the tops of bedrock ridges. Usually found in
deeper water. 4.5-15m.

Bonnemaisonia bamifera ('Trallliella’ phase) - 9, 10, 11b, 13, 14, 22, 23,
28, 26, 31, 34. Frequent to Abundani on bedrock and boulders, often most
abundant between 10m and 15m. Also on cobbles and pebbles, with large
areas on pebbles at &-6m, Site 11b. Abundant in loose mats on sediment at
9m, Site 29. Epiphytic on FPhymstolithon calcareup (maerl) at 2m, Site 29.
Probably present ail most sites in small amounts. 0~15m.

Brongnlartella byssoldes — 10, 13, 14, 16, 18h, 26. Occesiopal io Frequent
on bedrock and boulders, in kelp undergrowth and on deeper rock, and on
scoured or grazed bedrock. On kelp stipes at 9.5m, Site 16b. 2-16.5m.
Callophyllis laciniata - 6, 8, 9, 12, 13, 14, 16, 1%b, 20, 21, 27, 28, 31.
Larger plants Occasional to Frequent on kelp holdfasts and stipes, and
bedrock and boulders beneath kelp, 1-17m. Young plants Occasional to
Common on pebbles and mobile cobbles, 8.5-15m.

Cerampiup rubrum - 11b, 19k, 24, 2%, 29, 31. Occaslonal to Fregquent on
otber algae and on pebbles in sand. Common in unattached mats at Site 11b
(2m} and Slte 24, 2-9m.

Chondrus crispus - 11b, 24, 29, 31. Rare or Occasional on pebbles in sand,
1-2m.

Chylocladia verticillata — 11b, 29, 34. Rare or Qccasional oo stopes in |
sediment, or loose on sediment. On the back of a live Chlamys at 9m, Slte
29. 2-5.5(%)m.

Compsothampion thuyoides - 6, %, 10, 13, 14, 16. Occasional or Freguent on
bedrock, boulders and pebbles, usually in deeper water. 4.5-17m.
Compsathamnion 7gracillimum — 26.

Corallipa officinalis - &. Common beneath dengse kelp at 11.5m.
Cryptopleura ramosa - 7, 9, 10, 11b, 13, 16, 19b, 20, 21, 22, 27, 31.
Frequent on bedrock, boulders and kelp stipes. Growing as 'balls' on sand
at 6m, Site 27, 0.5-~14m.

Cystoclonium purpurevm — 11b, 27, 29, 31. Occasional on pebbles in sand,
3-9m.

Delesseris sanguinea - 7, 8, 9, 1ib, 1z, 13, 14, 16, 19b, 20, 21, 22, 26,
27, 28, 34. Occasional to Common on bedrock and boulders beneath kelp, and
below the kelp lower limit. The deepest recorded foliose red alga at
23.5m, Site 22, Tiny sporelings (PDelesseria’ Common on umoblle cobbles at
&.5m, Site 16, 0-23.5m
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Dilsea caraosa - 11b, 27, 31. Occasional on boulders and pebbles in sand,
1-8n.

Furcellaria lumbricalis - 18b. On sand-scoured rock at 6.5m.

Gelidivm pusillum - 29. Epipbytic on Fhymatolithon calcareum (maerl’ at
2m.

CGracilaria verrucosa - 14, 27. Freguent on stones and shell in sand, or
embedded in sand. 9-9.5m.

Griffithsis corallinoides - 2%. Drift plant at 9m

Halarachnion ligulatum - 9, 13, 18h. Rare or QOccasional on boulders and
pebbles. 11-14m.

Heterosiphopia plumcsa - 10, 7. Occasional on steep bedrock and boulders
0-8m.

Hypoglossum woodwardii - 8, 9, 13, 19b, 21, 27. Rare to Occasional on
boulders, cobbles and pebbles. Frequent on steep bedrock near a cave
entrance at 2-3m, Site 21. {(2)6~19m.

Kallymenia reniformis - 8, 12, 13, 14, 16, 27, Occasiopal to Frequent on
bedrock beneath kelp, 2-16.5m.

Lithophyllum incrustans ~ 23. Occasional on stones in muddy sand, +0.S5z-1m
Lithotbhamnion glaciglie - 11b, 23, 29, 31. Rare or Occasional on stones in
sand, often as rhodoliths. +0.5-8m.

Lopentaria clavellosa - 7, 16. 0On flat sand-scoured bedrock at 1om,

Bite 16.

Lomentaria corcadensis - 21. Frequent on sieep bedrock near cave entrance
at 2-3m,

Membranoptera alata - 11b, 13, 19b, 20, 27. On kelp stipes. Co-dominant
at Site 11b. 1-5m

Naccaria wiggll - 13. Occasional on pebbles at 15m. A possible northern
distributional record for this species (see text).

Nitophyllum punctatum - 7, 9, 13, 14, 16, 18b, 20, 21, 26, 27, 31.
Occasional to Frequent on pebbles and gravel, or on grazed or scoured
bedrock. 1-16m.

Odonthalla dentata - &, 9, 12, 13, 16, 18b, 20, 21, 22, 27, 31. Occasional
to Common on bedrock and boulders beneath kelp, and in clearings in the
kelp on scoured bedrock, boulders and cobbles. Common in kelp undergrowth
at 11.5m, Site 8, and 0.5m, Site 13, 0.5-16m.

Palmaria palmata - 10, 12, 13, 16b, 20, 27, On Lamiparia hyperborea stipes
in shallow water. Dominant at 0.5- 1.5m Site 10 and Common at 1-1.5m

Site 19b. 0.5-2.5m.

Phycodrys rubens - %, 7, 8, 9, 10, 13, 14, 19b, 20, 23, 26, 27, 28.
becasional to Frequent, on kelp stipes, down to 17m at Site &, Occasiornal
to Frequent on boulders, cuobbles and pebbles, usually in deeper water
(11-15m), Hecaslonal op vertical rock in shallower water (4.5-%m2, and on
silt-covered bedrock at 4-4.%5nm, Site 23,

Phyliophora crispa ~ 18b, 27, 28, 29, 31. Rare to Occasional on sandy
bedrock and on stones in sand, 2-11m. Dense upattached mats on sediment at
9m, Bite 29.

Phyllophora pseudoceranoides - 21. Rare in kelp undergrowth in shallow
water.

Phyllophora trailiif - 6, 8, 10, 28. Frequent on vertical rock, 7.5-12m.
Phyllophora truncata - 711b, 27. Rare on boulders and stones in sand,
2-3.5m.

Phymatolithon calcareum - 29. Dbparse patches of live and dead maerl in
hollows in sand at 2m, at base of short boulder and sand slope. Dead mserl
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only at 3m. Extensive areas of dead broken maerl fragments on top of sand
at Sm.

Plocamium cartilagineum - 7, 8, 9, 10, l1b, 12, 13, 14, 16, 1%b, 26, 22,
26, 27, 28, 29, 31, 34, Frequent to abundant at many sites, and in a wide
variety of habitats including bedrock, boulders, cobbles, kelp stipes and
other algae, pebbles in sand, and unattached oo sediment., Particularly
abundant at 4.%m, Site 9, on steep and vertical bedrock beneath open kelp.
0.5-19. 5m.

Polyides rotundus - 11b, 19b, 27, 31, On sand-scoured bedrock and pebbles
in sand, 2-6.5m,

Polysiphonia elongata - 31, Occasional on shelly sand, lim.

Polysiphonia nigresceps — 31. Frequent on pebbles at 1m, and on shells on
sediment at lim.

Polysiphonia urceplata - 13, 19b, 20, 28, {ommon to Abundant on kelp
stipes at 0.5-1.5m. COccasional on grazed bedrock at 2.5m. ©¢.5-7.5m.
Porphyra purpurea - 27. Uccasional in sandy clearings in the kelp at 5-6m
Frequent on extensive rippled sand at 9m.

Porphyra sp. - 13, 16. On cobbles, pebbles and gravel 11.5-16m. <Common On
pebbles and gravel at 16m, Site 16.

Pterosiphonia parasitica - 9, 10, 13, 14, 16, 31. Occasional on bedrock
and boulders, beneath open kelp aor on vertical, scoured or grazed surfaces.
1-16m.

Ptilota plumssa - 8, 9@, 10, 11b, 12, 13, 18, 20, 22, 26, 31. Un laminaria
hyperborea stipes, usually Common or Abundant, particularly in shallow
water (0.5-4m). On stipes at 17m, Site 8. 0.5-17m.

Rbhodomela confervoides - 13, 14, 20, 21, 24, 27, 28, 29, 31, 34. Occaslonal
or Prequent on cobbles, pebbleg and shells in sapnd. 1-15m.

Rhodophyllis divaricata - &, 10. At 16m, Site 8; on vertical rock at 4-5m,
Site 18. 4-16m.

Rhodophyllis sp. (*big*) - 6, 9, 10, 15. Rare or Occasional on boulders in
deep water, 13-17m. :
Schmitzia hiscockiama - 13, 19b. Rare or Occasional on pebbles, 11-15m.
Scinaia turgida — 16. Occasional on pebbles in gravel, 16m.

epcrusting coralline algae {('lithotbhamnia‘*} - 7, ©, 10, 1ib, 13, 14, 16,
1sb, 21, 22, 23, 27, 28, 29, 31, 34. Probably preseat at all sites in
varying amounts. Particularly abundant on grazed, scoured and vertical
bedrock, and in gullies and the entrance to caves. On silt-covered bedrock
in lnner loch areas. Also on cobbles and pebbles. Present from Om to at
least 27m; Abundant at 27m, Site 22, on ?grazed bedrock.

encrusting dark red algae - 9, 10, 1ib, 13, 14. Frequent to common on
bedrock beneath kelp or om silted, steep or grazed surfaces, §.5-17m.
meerl {(see also under Fhymatolithor calcareum - 3, 28, At 6.5m, EBite 3

(‘common'); 'occasional’ at 8ite 28, mostly dead with a few live bits,
7.5-11.5m.

£}
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CHRYSOPHYTA

Diatoms indet. {(colonial) - 10,
mabile cobbles at &.5m, Site 16,

14.

On vertical rock at 2m, Site 10; On

Diatoms indet. {(on sediment) - 14, 23, 27, 29, 31. Forming a brown film on
the surface of sand and mud, %5-10m.

CYARDPHYTA

Blue-green algae indet. - 8, 14,

On FPachymatisma Johnstonia at ca. 12m,

Site 8; on Alcyonium digitatum at 4.5-9m, Site 14.
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