o British u
BBG5) Geological Survey Clefl'a

1835 NATURAL ENVIRONMENT RESEARCH COUNCIL Department for Environment
Food and Rural Affairs

Habitat investigations within the
SEA7 and SEA4 areas of the UK
continental shelf

(Hatton Bank, Rosemary Bank,
Wyville Thomson Ridge and
Faroe—Shetland Channel)

Marine, Coastal and Hydrocarbon
Programme Commissioned Report
CR/07/051 N







The National Grid and other
Ordnance Survey data are used
with the permission of the
Controller of Her Majesty’s
Stationery Office.

Licence No: 100017897/2005.

Keywords

acoustic backscatter, multibeam,
bathymetry, Hatton Bank,
Lyonesse, Rosemary Bank,
Wyville Thomson Ridge, Faroe—
Shetland Channel, cold water
coral, SEA4, SEA7, seamount,
conservation.

Front cover

Biogenic reef on Hatton Bank
comprising a framework of both
live and dead.ophelia pertusa
with a diverse range of other
corals.

Bibliographical reference

STEWART, H A, AND DAVIES, JS.
2007. Habitat investigations
within the SEA7 and SEA4 areas
of the UK continental shelf
(Hatton Bank, Rosemary Bank,
Wyville Thomson Ridge and
Faroe—Shetland ChanneBitish
Geological Survey
Commissioned Report
CR/07/051. 85pp.

Copyright in materials derived
from the British Geological
Survey’s work is owned by the
Natural Environment Research
Council (NERC) and/or the
authority that commissioned the
work. You may not copy or adapt
this publication without first
obtaining permission. Contact the
BGS Intellectual Property Rights
Section, British Geological
Survey, Keyworth,

e-mail ipr@bgs.ac.uk. You may
quote extracts of a reasonable
length without prior permission,
provided a full acknowledgement
is given of the source of the
extract.

Maps and diagrams in this book
use topography based on
Ordnance Survey mappit

© NERC 2007. All rights reserved

BRITISH GEOLOGICAL SURVEY

MARINE, COASTAL AND HYDROCARBON PROGRAMME
COMMISSIONED REPORT CR/07/051 N

Habitat investigations within the
SEA7 and SEA4 areas of the UK
continental shelf

(Hatton Bank, Rosemary Bank,
Wyville Thomson Ridge and
Faroe—Shetland Channel)

H A Stewart and J S Daviés

! British Geological Survey
Murchison House

West Mains Road
Edinburgh, EH9 3LA

hast@bgs.ac.uk
+44 (0)131 650 0259

2 Marine Biology and Ecology Research Centre
University of Plymouth

Davy Building

Drake Circus

Plymouth, PL4 8AA
jaime.davies@plymouth.ac.uk

+44 (0)1752 232642

Edinburgh British Geological Survey 2007



BRITISH GEOLOGICAL SURVEY

The full range of Survey publications is availafiem the BGS
Sales Desks at Nottingham, Edinburgh and Londoe;cemtact
details below or shop online at www.geologyshomco

The London Information Office also maintains a refee
collection of BGS publications including maps fonsaltation.

The Survey publishes an annual catalogue of itssnaeyol other
publications; this catalogue is available from afithe BGS Sales
Desks.

The British Geological Survey carries out the ggadal survey of
Great Britain and Northern Ireland (the latter as agency
service for the government of Northern Ireland), aof the
surrounding continental shelf, as well as its bas&search
projects. It also undertakes programmes of Britisthnical aid in
geology in developing countries as arranged by Department
for International Development and other agencies.

The British Geological Survey is a component bddy@ Natural
Environment Research Council.

British Geological Survey offices

Keyworth, Nottingham NG12 5GG

@ 0115-936 3241 Fax 0115-936 3488
e-mail: sales@bgs.ac.uk

www.bgs.ac.uk

Shop online at:  www.geologyshop.com

Murchison House, West Mains Road, Edinburgh EH9 3LA

@ 0131-667 1000 Fax 0131-668 2683
e-mail: scotsales@bgs.ac.uk

London Information Office at the Natural History Mus eum
(Earth Galleries), Exhibition Road, South Kensington,London
SW7 2DE

@ 020-7589 4090
@ 020-7942 5344/45

Fax 020-7584 8270
email: bgslondon@bgs.ac.uk

Forde House, Park Five Business Centre, Harrier Way
Sowton, Exeter, Devon EX2 7HU

@ 01392-445271 Fax 01392-445371

Geological Survey of Northern Ireland, Colby House,
Stranmillis Court, Belfast BT9 5BF

@ 028-9038 8462 Fax 028-9038 8461

Maclean Building, Crowmarsh Gifford, Wallingford,
Oxfordshire OX10 8BB

@ 01491-838800 Fax 01491-692345

Columbus House, Greenmeadow Springs, Tongwynlais,
Cardiff, CF15 7NE

& 029-2052 1962 Fax 029-2052 1963

Parent Body
Natural Environment Research Council, Polaris House,
North Star Avenue, Swindon, Wiltshire SN2 1EU

@ 01793-411500 Fax 01793-411501
www.nerc.ac.uk



CR/07/051; Final 1.0

Foreword

This cruise report summarises operations onboa& Wik Franklin during cruise 0306 on behalf
of the Department of Trade and Industry Strategigitonmental Assessment 7 and the Joint
Nature Conservation Committee. The survey tookepletween the 34August and the 13
September 2006 surveying targets on Hatton BankeRary Bank, Wyville Thomson Ridge
and the Faroe—Shetland Channel. Multibeam andogheyhic techniques were employed to
image and map the sea bed.
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Figure 47. Multibeam bathymetry data collectedmythe course of 0306 and 0406 operations.
The downslope channels can be seen extending fo@m Svater depth to just under 1000m
water depth, due to restrictions in the operatiagability of the equipment used, the debris
fans known to exist at the bottom of the channeilddnot be imaged. Iceberg ploughmarks

can be identified on the upper slopes of the Fe8bettand Channel. ........................... 72..
TABLES
Table 1 — Summary of rationale behind site seladio survey 0306. ............ccceevvvvvvvvvcenenns 5
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Summary

The aims of thévi/V Franklin 0306 Cruise were to acquire high resolution makiin, sidescan
sonar and camera data over four areas of intekHston Bank, Rosemary Bank, Wyville
Thomson Ridge and the eastern flank of the FarocetfeBtd Channel. These four sites were
chosen based on the remit of the Department of elradd Industry (DTI) Strategic
Environmental Assessment (SEA) ared&ig(@re ) and the requirements of the Joint Nature and
Conservation Committee (JNCC) for the assessmepbtential Special Areas of Conservation
(SAC) under the EC Habitats and Birds Directive 1iéx 1).

The work programme was highly successful with rbelim data and photographic “ground

truthing” acquired at all the primary sites. Thatalrevealed the presence of highly diverse
biogenic reef present on numerous pinnacles onoRldank, examples of which have never
previously been recorded west of Rockall Bank (Ristet al, 2005). Extensive rocky reef was

imaged on the Wyville Thomson Ridge, comprisingaaref bedrock outcrop and coarse gravel
with associated fauna proven during camera op@satiéd\reas of rippled sea bed were observed
on Rosemary Bank and Hatton Bank and iceberg ploagks were identified on Rosemary

Bank and Wyville Thomson Ridge. Survey in the [Ea®hetland Channel targeted known
down-slope sediment transport channels previoudntified through studies funded by the

Western Frontiers Association (Bulat and Long, 2001

Preliminary observations and interpretation of dlagéa acquired during the course of this survey
suggest that there are several sites which comjity BC Habitats and Birds Directive (Annex
1) as sites of conservation and steps should lentekensure their protection. Specifically, the
areas of biogenic reef discovered on Hatton Barnkraoky reef on Wyville Thomson Ridge are
primary sites for conservation. This is importa#pecially with reference to the Wyuville
Thomson Ridge where several instances of anthropogdebris were observed. Accurate
mapping and recording of the area to the northwaest of Scotland is important in balancing
environmental protection and sustainable developnwgth activities such as oil and gas
exploration and exploitation, fishing, trawling aalternative energy programmes.

Vil
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1 Introduction

The objectives of thé1/V Franklin 0306 cruise were to collect high-resolution bathiygeand
backscatter data over targets of interéggure 3 within the SEA7 (West of the Outer Hebrides)
and SEA4 (West of Shetland) are&sg(re ). These targets of interest were selected td fulf
the requirements of both the Department of Trad® ladustry (DTI) Strategic Environmental
Assessment (SEA) and the Joint Nature and Consanv&ommittee (JNCC). The work
programme examines areas which have potential dosarvation under the EC Habitats and
Birds Directive (Annex 1Figure 3 (Johnstonet al, 2002) and to balance environmental
protection and sustainable development with progmas and activities such as oil and gas
exploration and exploitation.

Hatton Bank is an elongate, relatively shallow lgatétric high located on the western edge of
the Rockall Plateau. The western margin descemdsthe Iceland Basin and the eastern edge
into the Hatton Basin, sometimes referred to asHdwton—Rockall Basin. Rockall Bank forms a
relatively flat plateau orientated southwest—naatiie The Rockall Trough is located to the east
of Rockall Bank where water depths increase to eetwl500 and 2000 m. There are three
seamounts located in the Rockall Trough from saathorth: Hebrides Terrace, Anton Dohrn
and Rosemary Banke(gure 3. This report is only concerned with Rosemary iBan broadly
domal and elongate seamount with a diameter of 70krhe summit of Rosemary Bank is
around 500m below sea level and boasts the presgrac@umber of pinnacles that stand up to
180m in height above the surrounding sea floor whith shallowest point at 316m water depth.
To the south of Rosemary Bank a deep moat has éreeled around the seamount with water
depths in excess of 2200m. To the northeast okiRasy Bank the Wyville Thomson Ridge
forms part of the Greenland—Scotland Ridge thagtredd from East Greenland to Scotland. The
Wyville Thomson Ridge forms a narrow north-westérgnding topographic barrier between the
Faroe—Shetland Channel and the Rockall Trough. Wigellle Thomson Ridge forms a barrier
to deep water flow both northerly, flowing from tiRockall Trough and southerly, from the
Faroe—Shetland Channel. Both bedrock and extemgsareel fields are present on the Wyville
Thomson Ridge as a result of this varying ocearggcaregime.

The first target of the cruise was to add an ebia of data to the Lyonesse volcanic centre on
which multibeam and photographic data had beeniqusly collected by th#l/V Franklin 0206
cruise (Jacobs and Howell, 2006). Lyonesse celoirated on the eastern flank of Hatton Bank,
has been identified by the JNCC as a potential -elestpr reef habitat (Johnstat al, 2002).
The volcanic rocks of Lyonesse protrude through ybenger Cenozoic sediments to form a
series of peaks at sea bed (Hitchen, 2004). THgi@dhl line of data helps to better define the
extent of the low structural dome of the centre.

The main area of survey was on the southern emthtibn Bank, located to west of Lyonesse.
Using existing knowledge, the programme of worlthis area aimed at determining the precise
shape and dimensions of biogenic and rock reeftdiskin the southern Hatton Bank area. The
ridges and mounds imaged previously on Hatton Barkthought to bear a strong resemblance
to features reported in the Porcupine Seabight SIQESDEC Report, 2005) that have proven to
be bioclastic accumulations sustained by the gradittold water corals (Massaat al, 2003).
The mounds on Hatton Bank are more likely to hawsractural/tectonic origin resulting on
upstanding features that have been opportunistiexibloited by biogenic reef building fauna.
Using existing data collected by the British Gedday Survey (BGS) and the National
Oceanography Centre, Southampton three target arebatton Bank were selected for survey
during this cruise.

Rosemary Bank, located in the northern Rockall §lhgus located 305km west of Cape Wrath
on the UK mainland. Although Rosemary Bank is rehti covered in high-resolution

2
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bathymetry data (Howet al, 2006), no backscatter data or photographic “gdotrathing”
currently exists. During the course of this crulsgh-resolution bathymetry, backscatter and
photographic data was collected to complement tkistieg multibeam dataset. Volcanic
parasitic cones, mobile sedimentary bedforms, ¢edéflanks, iceberg ploughmarks and the
moat surrounding the seamount have been studiedg alath their associated biological
communities.

Near the end of operations the focus moved to Sied 4 Figure 1)), an area located in the
Faroe—Shetland Channel where straight sea bed elsafeed sediment down-slope to fans
located at the slope break between the West SkeB&pe and the floor of the Faroe—Shetland
Channel. The channels are located on a broadwstali@nticline and modern topographic ridge
and are partly underpinned by glacigenic debrisvdlof the Foula Apron (Bulat and Long,
2001).
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2 Equipment

2.1 VESSEL

Name: M/V Franklin Port of Registry:  Gothenburg, &len
Length: 55.6m Beam: 11.99m

Draught: 3.8m Freeboard: 25m

Gross Tons: 1179 Net Tons: 353

Owner: Shipriders AB

Nya Varvet Byggnad 84 Nya Varvet Byggnad 84
426 71 Vastra Frolunda

SWEDEN

Tel: +46 31 695280

2.2 NAVIGATION

Vessel navigation is by DGPS using the ARON 200flesy, a navigation system developed by
Marin Matteknik AB as the primary system. All daequisition systems took their time stamp
from this navigation signal ensuring seamless mwsitg of every type of data collected during

the cruise. The navigation system has an accwhbgtter than 0.5m, exceeding requirements
for this survey. The positional data was run tigtomavigation logging and display software,

with continuous QC checks being run during eactchvat

The USBL navigation system is based upon the Frelesigned GAPS (Global Acoustic
Positioning System). The system is fully integdateto the primary DGPS and has proved
reliable, giving accurate fixes.

2.3 MULTIBEAM ECHO SOUNDER EM1002

The EM1002 system is designed for high-resoluteetsed mapping in water depths of less than
1000 m. The system operates at a frequency of F5 &nd precise phase and amplitude
detection provide accuracy in a variety of survemditions and water depths. 100% data
coverage was achieved through 650m line spacingdatton Bank and 500m line spacing on the
other survey areas. Line spacing was reduced deroto optimise the backscatter data.
Processing was carried out onboard and a varieputfut formats was produced including the
processed xyz files, ArcGIS files, Geotiffs andddemaus files.

24  SEATRONICS DROP FRAME CAMERA

The SEATRONICS drop frame system was deployed fiteenstarboard side of the vessel. The
system comprised a 5 mega pixel Kongsberg and Imdigital stills camera, and an integrated
DTS 6000 digital video telemetry system. Both widnd stills cameras were mounted at an
oblique angle to the sea bed to aid in speciedifdmtion. Sensors monitored depth, altitude
and temperature, and a USBL beacon provided exuegly accurate position data.
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3 Survey Overview

3.1 SURVEY PLAN

This survey was jointly funded by the DTI and tid¢CL. Its objectives are to collect high-
resolution bathymetry and backscatter data ovegetarof interest within the SEA7 (West of the
Outer Hebrides) and SEA4 (West of Shetland) aredse targets have been selected to fulfill
requirements for both the Department of Trade amtudtry (DTI) Strategic Environmental
Assessment (SEA) and the Joint Nature and Consemv&@ommittee (JNCC). The areas
examined have potential for conservation under&@eHabitats and Birds Directive (Annex 1)
(Johnstoret al, 2002) and aim to balance environmental protediwh sustainable development
with programmes and activities such as oil andeggdoration and development.

A list of personnel onboard for the duration of Hugvey are listed idppendix 1 The British
Geological Survey led team operations for thissgwand the University of Plymouth provided
biological expertise. The Joint Nature Conservati@ommittee representative was primarily
participating as an observer, however, the indizigubiological expertise was a welcome asset
to the cruise especially in light of the diversedgnic reef structures identified during the course
of operations.

Operations were divided between the following arehiterest: the southern end of Hatton
Bank within the UK designated area, Rosemary Banggction of the Wyville Thomson Ridge
and an area of down-slope sea-bed channels inatteefShetland ChanneFigure 2shows the
location of the areas surveyed and Table 1 thenale behind their selection. A list of camera
transects carried out is givenAppendix 2

Table 1 — Summary of rationale behind site selectiofor survey 0306.

Area Aims

Lyonesse Igneous To add one more line of data to this area which staseyed
Centre during cruise 0206 (Jacobs and Howell, 2006).

Hatton Bank southh Chosen to determine the location, distribution, pghaand

box 1 dimensions of Annex 1 reef habitats. Site spedliffochosen tg
encompass a potential reef (reference number R0d&ajified
by the INCC and an area of potential rock outcdemtified on
existing GLORIA data.

Hatton Bank southh Chosen to determine the location, distribution, pghaand

box 2 dimensions of Annex 1 reef habitats. Site spedliffochosen tg
encompass an area of mounds identified in exisB®S
seismic data, located on the sea bed surface amedbuThis
area also lies within a potential reef (referenaenber R0216
identified by the JINCC.

Hatton Bank southh Chosen to determine the location, distribution, pghaand

box 3 dimensions of Annex 1 reef habitats. Site chosasetd on
existing data that suggested the presence of dyhrghable ses
bed in the area, with potential rock outcrop.

14

Rosemary Bank 1] This area was selected to colbget td complement an existing
multibeam dataset collected during 2005. The suraeea
centres on a series of pinnacles on the seamopnwhech are
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separated by a relatively flat section of sea bed.

Rosemary Bank 2| This area was selected to colbget td complement an existing
multibeam dataset collected during 2005. The suarea lies
in a deeper section of the seamount top with arulatidg
topography and a sea-bed terrace.

Rosemary Bank 3  This area was selected to colbget td complement an existing
multibeam dataset collected during 2005. The targdudes a
terrace identified in the existing data that magtha different
fauna than the central survey area.

Wyville Thomson | The aim of survey in this small area was to confiumether
Ridge potential reef habitat could be located in an ak#he ridge
partially protected from deep-sea trawlers.

Faroe—Shetland | This area of survey aims at examining straight dsdope sea:

Channel bed channels that feed sediment down-slope to lGaraded af
the slope break between the West Shetland Slopehantioor
of the Faroe—Shetland Channel.

3.2 SUMMARY OF DAILY OPERATIONS
Please note that all times are quoted in BST um#sswise stated.
Thursday 24" August (Day 236

Whilst alongside, a safety briefing and tour of thessel was held. The vessel sailed from
Stornoway at 14:00 and transit was made to a testa 58° 16.98'N, 6°04.66'W. Arrived on
site at 16:00 and began testing side scan sonadB@aitonics camera equipment.

Friday 25" August (Day 237

Departed test site in the Minch at 02:00 en roatthé start of the first survey line which abuts
the Lyonesse survey completed during the Frank®i®60Cruise. The start of survey line will
add one extra line of data to be added to the ptesmerage heading west. Transit time was
extended slightly due to adverse weather.

Saturday 26" August (Day 239

Arrived on site at Lyonesse igneous centre at Q7\®sterly winds 20-25 knots, moderate sea
state. SVP carried out when arrived on site, Sd@vered at 08:40. Start of line at Lyonesse at
08:45. The Lyonesse line and transit line betwggamesse and Hatton Bank south box 1 (along
section of BGS seismic line 00/01-29) were compldtge 15:40. Survey started in Hatton Bank

south box 1.

Sunday 27" August (Day 239

Continued survey in Hatton Bank south box 1. Wesatias deteriorated since arrival on site.
25-30knot westerly wind with frequent 35 knot gus?s4m waves and a significant swell.
Bathymetric data remains good, however the baclkscdata has being affected by the adverse
weather conditions. Vessel speed slowed from47knots in order to improve data quality.

Monday 28" August (Day 24Q

Completed multibeam coverage of Hatton Bank sowth b at approximately 01:30, transit to
area 2. Arrived on site at Hatton Bank south boat 24:30 and carried out an SVP, survey
commenced after recovered of the SVP. Current we&b-40 knot westerly winds, 3.5-4m
waves, vessel speed 4 knots increasing to 5 knéitst look at data gathered in Hatton Bank
south box 1. Bathymetry shows relatively flat lyisea bed to the north east of the area
surveyed with a significant ridge which is orieethtapproximately SSW-NNE which separates

6
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this relatively flat area, with an approximate watepth of 830m, from a bathymetric low in the
SW of the survey area (approximate water deptt06f9. The ridge is approximately 20-30m
in height and 3 pinnacles can be observed in ttee ddentified location of 4 camera transects in
Hatton Bank south box 1 in preparation for improvweshther conditions forecast for thé"2end
30" August. Continuing multibeam survey in Hatton Baouth box 2.

Tuesday 29" August (Day 241

Weather improved sufficiently to proceed with caménansects in Hatton Bank south box 1.
The wind dropped to between 10 and 15 knots andvinee height reduced to approximately
1.5m and was forecast to continue to drop througtimiday. Temporarily halted operations in
Hatton Bank south box 2 at approximately 09:30 teefoansiting to the start of the first camera
transect in Hatton Bank south box 1. Began cameexations at 12:47 (GMT, as used for
camera and video footage) and completed 5 camarsdcts. Camera operations were
completed by 23:10 (BST, 22:10 GMT).

Transects over an area of a change in backscaipomse and a circular hollow revealed fairly
uniform sedimentological and biological assemblagyes associations (fine to coarse sand with
an abundance adphiuroidg. Other fauna present included xenophyophordsners and a
few rat-tails.

However, the first and second pinnacles showedheappresence of a major biogenic reef.
Rough estimates suggest continuous reef covere@nf8@vith additional areas of patch reef
covering at least the same area again. The resisted of a scleractinian framewotkophelia
pertusg as well as a mixture of other coral groups. Colzserved included: scleractinians
(Lophelia pertusa Madrepora oculataand solitary cup corals), with several antipatuasi
(Stichopathes sp, Leiopathes) saind gorgoniansQallogorgia sp. Other dominant fauna
included crinoids, fish and crustaceans. Coraleevedserved as being up to and occasionally
more than 2m in height, possibly indicating a matuwgef. The ridge transect located just south
of the first and second pinnacles showed a saidstbstrate with coarser sediment patches,
again with abundamphiuroidspresent. This transect crossed the flanks othhid pinnacle
which is less prominent than the first two to tloeth showed the presence of corals in more of a
“patch reef” environment.

At the end of camera operations the vessel proceledek to Hatton Bank south box 2 in order
to continue the multibeam survey.

Wednesday 38 August (Day 243

Continuing operations in the Hatton Bank south Boxnitial processing of data gathered before
suspension of activities (to carry out camera warkrea 1) shows the complex topography of
the sea bed. A number of slightly elongated hatlowarying in depth from 25 to 40m, are
orientated in three roughly E-W lines. These he#ioare encompassed in an area of low
backscatter, which may indicate slightly coarsedirment or indeed outcrop within the
depressions. Multibeam collection was completethenarea by 18:00 and 4 camera transects
have been chosen based on the processed bathyraetribackscatter data. Deteriorating
weather caused by a low pressure system locatdk teouth of our current position means that
camera work cannot be carried out at this time.erdtore we shall continue multibeam data
acquisition in Hatton Bank south box 3. Operationigox 3 were started by 19:30.

Thursday 31°' August (Day 243

Multibeam data collection continued in Hatton Basguth box 3, the southern most of the
survey areas. By early evening the weather cardithad eased sufficiently to allow camera
operations to start in survey Box 2. Multibeamveyrwas halted in Box 3 and the vessel arrived
on site for the first camera transect by 19:55.o0Toamera transects were completed before the
weather deteriorated, halting camera operationameZa work ceased at 22:50 (GMT) and the
vessel returned to Hatton Bank south box 3 to oastmultibeam data collection.

7
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The two sites visited revealed diverse coral reefis abundant sponges and tall sea fans, which
were more abundant than observations made at e pinnacles in Box 1 revealed. The fauna
observed at these locations are on the whole diifdirom that observed before. Interestingly,
basket sponges (probalbBorgonocephalus spand many more fish species were observed at
these two locations. The biogenic reefs consisted Lophelia pertusaframework with a
diverse range of other corals, including: otheesidtinians Madrepora oculatasolitary corals
(probablyCaryophyllia sp)); a number of bamboo corals (probaBlyanella sp., Isidella s@nd
Keratoisis sp, antipathariansStichopathes spand a possible encrusting octocoral growing on
theLophelia Other fauna that was characteristic of this fabvere bryozoan, fish, soft corals,
crinoids (at least 2 species), sponges (includiplgrocallistesglass sponges) hydroids, ascidians
and echoindsHchinus sp The reef was bordered by patch reef with Idesidant but similar
fauna as to that found on the reef. The winch dmoleserved that the current seems a lot stronger
at this location than observed at the three pimsads it can be felt tugging at the camera frame
at/near sea bed. Cobbles and boulders observezhappsic in composition. Away from the
pinnacles where these transects started, “patdh seems to extend for some distance on the
surrounding, relatively flat lying, sea bed. Agalmis was not observed at the three pinnacles
(Box 1) where the coral reef was restricted tottdpographic highs. More sponges are observed
on the surrounding sea bed coinciding with occuesrof cobbles/boulders on coarse sand, and
no rock outcrop is visible. Where cobbles/bouldmes absent, the sea bed generally comprises
medium- to coarse-grained sand with stalked crsoid

On completion of the two camera transects it wasdeel to return to Hatton Bank south box 3
to complete multibeam acquisition as the next weratvindow is not forecast until Saturdayf 2
September.

Friday 1% September(Day 249

Multibeam data acquisition continues in Box 3. ‘Mmeather deteriorated significantly during
the early hours of the morning resulting in a ceefii sea state and winds in excess of 35 knots.
Data collection suffered as a result so we redubedline spacing to 550m to improve data
quality. During the day the wind decreased stgaatid the wave height followed suit although
the wave height in early afternoon remained in sxad 3m.

A preliminary overview of the multibeam data cotet in this area reveals a gently sloping sea
bed with no obvious features of interest.

Saturday 2" September(Day 245

Multibeam data collection in Box 3 was completed @#00. Weather improved allowing
camera work to resume in Box 2. Arrived on siteiadular hollow transect at approx 08:20.

HS3_3 circular hollow transect revealed a highpplked sea bed comprising medium- to coarse-
grained sand and occasional cobbles/pebbles. cohitsnues down into the hollow and a change
is not observed until the sea bed begins to risia@gar edge of the hollow is reached. Little

epifauna was evident within the sand habitat, cedybboulders and possible bedrock can be
observed at the lip of the hollow with abundantcesgponges and encrusting fauna. Cobbles,
boulders (and bedrock) appear basaltic in compositi

HS3 4 transect begins at the base of a set oCemriia the west section of the multibeam area.
At the base of the terraces in water depths ofaqiprately 950m sponges are found anchored to
?basaltic boulders. As the transect continuestbastea bed comprises generally coarse sand.
As the first scarp/terrace is crossed an outcrdpedfock in excess of 4-5m in height is crossed
which hosts encrusting fauna, sponges (cup anceonfckd), solitary cup coralsCaryophyllia

sp) and boulders can be observed. The slope angieifién excess of 30°. On top of slope,
where sea bed levels out, bedrock is still visisdmeath a thin covering of sand for a short
distance. Continuing east along fairly uniform bed, coarse sediment with varying degrees of
gravel/biogenic debris and encrusting fauna canséen. An area of sponges (cup and
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unidentified), solitary cup coral<aryophyllia sp. and boulders can be observed coinciding
with crossing the upper scarp/terrace but unfotelpano bedrock outcrop is visible.

HS3_5 transect on an elevated area of topographieinf area. Medium- coarse- grained sand
encountered with mangphiuroids This continues over most of the transect buntsrrupted

by patches of sandy gravel and cobbles. Duringcthese of this transect three small areas of
coral are observed, coinciding with areas of ineeedacobble occurrence. Coral rubble areas
consisted of some live gorgonians (including bamisooals) and antipatharians, including
Stichopathes sp.possibly Bathypathes sp Additionally ophiuroids are very abundance
throughout the sand habitat.

The camera transects are completed by 16:00, andessel begins transit to Rosemary Bank.
Transit should take between 20 and 24 hours.

Sunday 3% September(Day 246

Continuing transit to Rosemary Bank, estimated tiofearrival 13:35. Arrived on site at
Rosemary Bank by 14:00 and the side scan sonaepkyked by 15:30 for calibration and
checks. Following successful checks on the daavéssel heads for the start of the first line.
Unfortunately very soon into the first line the winmalfunctions and the line must be aborted
while the vessel turns south towards deep water.

The winch fault cannot be fixed before consultatiath SEATRONICS engineers in Aberdeen.
The winch was able to recover the 1400m cable andfish currently out after tension was
taken off the cable by slowing be vessel to <3knots

Monday 4" September(Day 247

Fish recovered and GAPS switched off by 00:35. idetto return to the start of the first line
and continue with multibeam data acquisition. €adlhg high quality backscatter data in lieu of
side scan sonar data will aid in camera site ifleation.

Tuesday 8" September(Day 249

Continuing multibeam survey on the top of Rosentzank (Rosemary 1). The area of survey
currently centres on a group of pinnacles locatedtrally on the bank top. Good weather

conditions result in high quality back scatter dagaaid camera site selection. Survey area
complete by 19:30. Survey begins on a secondsit@osemary Bank (Rosemary 2) slightly to

the southwest of the first area surveyed in 650198@ter depth by 20:00. 12 camera sites for
Rosemary 1 have been chosen from the bathymetrybackiscatter data. It is predicted that

camera work will take place tomorrow as the weatbercast indicates that the current period of
good weather is set to continue until the weekend.

Wednesday &' September(Day 249

Continuing multibeam survey in the Rosemary 2 arHais area of survey is located to the south
west of Rosemary 1 in 650-980m water depth. Th#ilbeam survey was completed by 20:30
and the vessel has begun transit to the first otdmera transects in the Rosemary 1 area.
Camera operations had begun by 23:00. Provisignallsites for sampling have also been
selected (predicted to be collected on Thursdag@ptember). It is predicted that camera work
in the Rosemary 1 and 2 areas will be complete?1b§0 on Thursday"7September.

The first transect up the northern slope of a ridggble in the northeastern area of Rosemary 1,
revealed a sea bed comprising predominantly graseetg with abundant cidaris. Small areas on
the upper and lower slopes of the ridges also declrobbles and boulders which hBsblus sp.
and occasional sponges and anemones. On the mét-gjppe an area of bedrock outcrop is
visible. This appears to be basaltic in compaositidCamera operations at this transect were
completed by 00:03, and the vessel proceededrisitiia the next camera site.

9
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Thursday 7" September(Day 250

Continuing camera operations on Rosemary Bank. efamvork on the pinnacles reveal a

dominantly gravely sea bed with cobbles, bouldedsi@edrock outcrop in places. In some areas
shelly debris makes a significant contributionhie gravel fraction. Areas of relatively flat sea

bed located between individual pinnacles and coged larger area of the sea bed comprise
predominantly sandy gravel and gravely sand witbasmmnal areas of cobbles and boulders
which correspond with the presence of criss-crgssimear features visible on the bathymetry

and backscatter data.

Disappointingly Rosemary Bank was not as diversklason Bank appeared to be. Abundant
Cidaris cidariswere present and many fish species such as blughmed fish and chimera.
However the diversity of coral species as seenipusly on Hatton Bank were absent.
Occasional communities of coral corresponded tasaoé bedrock scarps up to 6m in height and
areas of boulders and cobbles. Many sponges, aremmand encrusting fauna were also
identified, although again not in significant numbe

We took the opportunity to send the camera dowm ilné moat surrounding Rosemary Bank to
the south. Water depths at this location wereradd@200 m. The sea bed was highly variable,
ranging from gravely sand with occasional boulderboulders on bedrock. Areas of rippled

sand were also identified on the camera foota@ehiura lymanj encrusting sponges, annelid

worms, echinoids and numerous fish were observeahpdsing a very different fauna to that

previously seen this cruise.

Friday 8" September(Day 251

Began multibeam data collection in the Rosemarged.aCompleted survey and spent 3-4 hours
deploying and recovering the camera winch due feult winding the winch back on following
the deep camera dive to the moat surrounding RageBank. While this was happening the
Rosemary 3 data was processed and 2 camera tiams®et chosen. The camera transects in a
trench located at the base of a terrace and downopdhe terrace slope were completed by
16:45. The camera was recovered and the vessah liemsit to Ullapool where we will collect

a new 3000 m winch from SEATRONICS.

Saturday 9" September(Day 253

Arrival in Ullapool at 10:00. SEATRONICS engineasboard to fit the winch from 22:00 to
23:00.

Sunday 1¢" September(Day 253

Departed Ullapool at 02:30 and commenced transthéonext area of survey located on the
Whyville Thomson Ridge. Arrived on site at the WHgiThomson Ridge by 13:00, carried out a
SVP and commenced multibeam survey on the Wyvilloriison Ridge by 13:45. An
approximate 2.5 knot surface/near surface curseexperienced during survey operations which
does influence the vessel's heading but is nobalpm for data acquisition. However, this will
need to be taken into consideration for potentahera operations.

Monday 11" September(Day 259

Problems encountered with the Gyro, probably rdl&dea power cut the ship experienced on the
evening of Monday 4 September. Gyro engineer recommended a resttre @yro which was
carried out at 08:00. It took approximately 2-3ufs for the Gyro to come back on line
following the restart. That time was spent procgsdhe multibeam data collected in the
Wyville Thomson Ridge area and identifying two caagansects.

Interestingly the data showed what appear to Heergeploughmarks on the top of the ridge and
several breaks in the slope down into an incisietwben the West Shetland Shelf / Hebridean
Shelf and the Wyville Thomson Ridge, the area tadyéor survey. The camera work reveals a
gravely sea bed with abundant cobbles and boulddish host several encrusting fauna,
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sponges, anemones and small soft corals. Slidguttyer corals (mainlyMadrepora oculata
were observed in the deeper areas of the slopeer&@esxamples of fishing ropes and cable
were observed on the upper slopes (water depthebrt460 and 560 m).

Camera work was completed by 17:30 and the vegggrbtransit to site in the Faroe—Shetland
Channel.

Tuesday 13' September(Day 255

Arrived on site approx 03:40 and began multibeara dequisition following carrying out a
SVP. Multibeam data acquisition was completed ®8Q and the sidescan sonar was deployed.
The sidescan sonar was tested and discovered Eprobth the winch and transponder. Time
spent trying to rectify this problem before recongrthe sidescan in order to change to the
responder. Unfortunately these problems have miwttno sidescan sonar data acquisition
could take place. Time is spent trying to enstued sidescan operations can be undertaken on
the next cruise. Additional multibeam data hasbesquired over the down-slope channels and
the sediment lobes on the upper slope.

Wednesday 13 September(Day 256

Operations in the survey area were completed b$30)the vessel began transit to Lerwick,
Shetland Isles. The vessel docked in Lerwick ab@0 Following the handover meeting
between the scientists and surveyors of cruise G8@b 0406, survey operations were then
completed.

11
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4 Observations and Preliminary Interpretations

The following chapter describes the initial intefations and biological observations made
during operations for cruise 0306. Each sectictudees the general morphology and geology
of individual survey areas followed by a more dethassessment of camera and video transects
and their interpretation in terms of the geology &mlogy. Exceptions to this format are the
Lyonesse igneous centre and Hatton Bank south vaxeBe no camera operations took place.

4.1 LYONESSE IGNEOUS CENTRE AND TRANSIT LINE TO HATTON BANK
SOUTH BOX 1

Lyonesse is centred on 57°58'N, 17°40'W and forrag pf the south-eastern end of Hatton
Bank, marked by a bulge in the bathymetry. As desed in Jacobs and Howell (2006) the
igneous centre forms a gentle dome crowned by mwmsepinnacles which stand 100-140m
above the surrounding sea floor. As describech@ (206 cruise report (Jacobs and Howell,
2006) the pinnacles/mounds located on the top ohkgse vary in diameter between 1 and 5 km
and are slightly elongated in an east-west diractibhe additional line of data, collected as part
of this cruise, extends the current data coveragbd southKigure 4. The bathymetric data
shows water depths increasing to the south, westeast, coinciding with the slopes of the
domed igneous centre. As shown by the combinedemée sea bed is relatively featureless in
the west of the area, continuing along the trdimstheading towards Hatton Bank south box 1.

Existing work by the British Geological Survey seggthat the Lyonesse volcanic centre, along
with Sandarro, are latest Paleocene to earliesetm age (Hitchen, 2004). The low volcanic
dome is covered by a thin veneer of younger Cerogeiiments through which igneous rocks
outcrop, forming the pinnacles identified duringe tl9206 and 0306 multibeam surveys.
Lyonesse, along with other large igneous centreéearHatton—Rockall area, are responsible for
erupting the widespread Palaeogene basalt founddhout the area.

No additional camera work on Lyonesse was carrigddaring the course of the 0306 survey.
Please consult Jacobs and Howell (2006) for anviaxerof the biological observations from the
Lyonesse igneous centre obtained during the 020&gu

4.2 HATTON BANK SOUTH BOX 1

The sea floor in Hatton Bank south box 1 comprigese distinct areasF{gure 5. The
northeast of the survey area comprises relativalylying sea bed ranging in depth from 835-
840m, deepening towards the southwest. The sosthetdhe survey area forms a distinctive
area of low bathymetry where a maximum water deptl®O00m is achieved in two circular
hollows. The surrounding sea floor in this soutbstern area ranges in depth between 900 and
885 m.

The most interesting feature in the survey ardhas of a ridge which effectively separates the
relatively flat lying north-eastern and south-westareas. The ridge is approximately 5.5km in
length, 1.5km in width, 20m in height and orientatdNW-SSE (58°01.46’N, 18°48.32'W;
58°04.16'N, 18°45.30'W). The bathymetric data shdhat three distinct pinnacles or mounds
exist on top of the ridge (58°03.99'N, 18°45.52'\B8°03.79'N, 18°46.06'W; 58°02.96'N,
18°46.55'W). The northern most two pinnacles stmgroximately 35m above the height of the
ridge Figure 5. The southern most pinnacle stands approxim&@hy above the ridge. At the
northern end of the ridge a slight dip in the skmorf separates this ridge from a broad
bathymetric high to the northwest approximatelykg0in width and length.

12
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4.2.1 Geology

Camera transects within this area revealed a sdactwaprising mainly medium- to coarse-
grained sand with an increasing percentage of gfauad on top of the ridge and on the slopes
of the pinnacles. Cobbles and pebbles observeeonideo and photographs appear basaltic in
composition and are probably derived locally frdra tinderlying bedrock. On the slopes of the
pinnacles, the gravel element of the sea-bed sedsme&as composed of biogenic material
derived from the biogenic reefs located on the potes Figure §. Camera transect HS2_ 1, in
the northeast of the area was chosen based oradhbstae backscatter responsagure 3. The
transect aimed to determine whether there was ageh&n sea-bed composition which was
reflected in the backscatter response. The dataled the area to comprise muddy sand with
no significant change in sea-bed composition. fdason for the change in acoustic response
may be related to a change in orientation in ripgle the sea bed, although this cannot be either
confirmed or rejected using the data available.

Disappointingly, no bedrock outcrop was discerndiden the camera transects in the area. The
acoustic backscatter response implied that theagies and ridge comprised bedrock at sea bed.
However, transect HS2_2 crossing the northern piostacle, HS2_3 over the ridge and HS2_4
over the middle pinnacle, failed to image bedrotlsea bed. The high acoustic backscatter
response may be due to the presence of biogerficoepled with the probable occurrence of
bedrock beneath a thin veneer of medium- to coagsained sandy sediment on the three
pinnacles Figure §. As an additional note in support of this, itsisggested the biogenic reef
would most likely be anchored to a hard substratdh s bedrock, rather than unconsolidated
sediment.

Widespread Palaeogene lavas cover much of the iHB#ok area, although several areas have
been mapped which are devoid of lava (window). si8& data present over these basalt-free
areas image dipping seismic reflectors indicatifsedimentary strata, suggested to be Upper
Paleozoic—Mesozoic in age (Hitchen, 2004). Culyenthere are no known basalt-free areas
coinciding with the Hatton Bank south box 1 sunesga. EXxisting seismic data show the
presence of basalts at sea bed extruded from éitbedrvolcanic centres such as Lyonesse or the
incipient spreading axis to the west. Therefoie guggested here that Hatton Bank south box 1
comprises basalt beneath a thin veneer of sedimeitts the pinnacles comprising coral
communities anchored to basaltic bedrdeky(re 9.

4.2.2 Biology
HS 2 1

The target was an area with a change in backsaasponse (box 1). The tow revealed one
continuous habitat of medium muddy sand, with bimation seen throughout (urchin tracks and
large U-shaped depressions). The transect begaa slightly rippled sea bed, and as the
transect neared the end there was an increasppie fintensity. The faunistic assemblage was
generally consistent throughout; with an abundariceenophyophores and small ophiuroids (sp
1). Other fauna regularly encountered were edtdin(8 species) and fiskkhimera monstrosa
grenadiers (probablyCoryphaenoides rupestjisand eel-like fish (possiblyLycodonus
flagellicaudg. (Figure 10)

HS 2 2

The target was the Northern pinnacle (box 1), withapproximate elevation of 35m above the
ridge (the ridge sits 20m above sea bed). Theovidek began at the base of the pinnacle with
an area of medium-grained sand substrate with femsmicuous epifauna other than small
ophiuroids (sp 1). The substrate then gradualgnged to coarser-grained sand with organic
debris, and abundance of epifauna increased wehptlesence of xenophyophores and fish:
grenadiers (probablyCoryphaenoides rupestjisand eel-like fish (possiblyLycodonus
flagellicaudg. The camera then passed over a brief area dflgeland cobbles with biogenic
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debris, covering approximately 20% of the sea bkittle epifauna were observed within this
area, with the exception of a few anemones andrge lainidentified coral (possibly a
Stylasterid). As the camera continued it encosndéemedium- to coarse-grained sand substrate
with some biogenic debris coverage. Conspicuousgawpa included xenophyophores,
unidentified fish (due to camera elevation) andw tup coralsGaryophyllia sp). The sand
gradually became more gravely before changing antmogenic gravel (predominantly coral)
habitat, covering approximately 75% of the sea beth little visible epifauna. As the camera
continued up the flanks of the pinnacle it crosadutrief cobbled area covering approximately
25% of the sea bed with lumps of the scleractim@ml Lophelia pertusavisible, although little
other epifauna were observed. As the camera piledealong the tow, the cobbled area
graduated into an area of coral rubble with som#bles and biogenic gravel, covering between
50 and 80% of the sea bed; conspicuous fauna aukevere fish. As the camera neared the
summit of the pinnacle a biogenic reef, with a ¢gbideadLophelia framework (50-100%
coverage) edge was evident, which also had ligphelia pertusagorgonians, crinoids and
hydroids. As the camera transversed the reeffrdreework became a more structured reef
(covering 100%) with a diverse assemblage of cpmlaoids, echinoids and other fauna. In
addition to theLophelia pertusaramework, the reef consisted of a diverse mixtoireorals
(live): scleractinians Mladrepora oculata and cup corals - Caryophyllia gpmorgonians,
including Bamboo corals (probabKeratoisis sp, soft corals; corkscrew-shaped antipatharian
coral Stichopathes spand a purple encrusting octocoral were abundartheLophelia Other
conspicuous fauna were asteroiBel{aster placentandHenricia sp.)pencil urchins Cidaris
cidaris), ascidiansGalathea sp.sponges (blue encrusting sponges and globosegesppand
fish (although unidentified due to difficultly witbbservation). Other less frequently observed
fauna included antipatharians (possilBlgrantipathes sp. The reef continued as the camera
transverse the edge of the pinnacle summit andowwndhe pinnacle flanks. As the camera
continued to descend down the flank of the pinndaeheliaframework with a rubble boarder
was encountered again, covering between 80 and 1tfOftbe sea bed. Conspicuous fauna
included live and dead.. pertusa,live M. oculatg hydroids, sponges, solitary corals and
occasional fish. The rubble graduated into an afdaiogenic gravel (coral fragments) with a
coverage of between 30-60% of the sea bed. lafillauna were visible, only a few cup corals
(Caryophyllia sp. and fish were observed. The habitat then chamgeda brief cobbles area
with 5-10% coverage, with some epifauna attachetthéocobbles (predominantyaryophyllia
sp) and fish. As the camera progressed to the enldeofransect, off the pinnacle flanks on to
the moderately flat-lying surrounding sea bed thbbtes become more frequent with pebbles
(40% coverage), but little epifauna were visiblBow track with representative habitat images:
HS 2 2017, HS_2 2023, HS 2 2030, HS_2 2 048 H5087, HS_2_2 093-{gure 1).

HS2-3

The target was a ridge south of th&@nnacle (box 1). The transect began on a sigippled
coarse sand substrate. Fauna frequently obsénvedghout were fish: grenadiers (probably
Coryphaenoides rupestjiseel-like fish (possiblyLycodonus flagellicaudaand unidentified
fish; small ophiuroids (sp 1) and polychaetes. Placil urchin Cidaris cidaris) and the
holothurianStichopus tremulug/ere occasionally observed. After the cameraetsad the long
sand habitat it passed over a cobbles (5% coverageitat characterised by fish: eel-like
(possibly Lycodonus flagellicauda Lepidon sp.and other unidentified fish. Subsequently,
another sand habitat was encountered, with lipidaana other than xenophyophores and the
occasional pencil urchinCfdaris cidaris) holothurians $tichopus tremulusand fish. As the
transect progressed along the ridge toward theaplan areas of patch coral rubble with
intermittent sand were present until the end ofttaesect. The rubble areas consisted of dead
pertusacovering between 10-60% of the sea bed. Theses avere characterised by live corals
(including M. oculatg crinoids, fish and occasional echinoids. Thenmittent coarse-grained
sand areas were characterised by eel-like fishs{plysLycodonus flagellicaudapccasional
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holothurians $tichopus tremulug)encil urchins Cidaris cidaris)and xenophyophoresFiure
12).

HS2-4

The target was the summit of a pinnacle (box 1he Transect began on the summit of the
pinnacle where biogenic reef (coral) covering 100P4he sea bed with a high elevation was
encountered. The reef consisted ot .apertusaframework (mostly dead) with a diverse
assemblage of other corals, including: scleraaimigM. oculata and solitary corals);
antipatharians, including corkscrew-shaped antgr&h coral(Stichopathes sp. gorgonians
(Callogorgia sp); and a purple octocoral encrusting thephelia Other conspicuous fauna
included crinoids (sp 1) bryozoan, ascidiaRsrania sp.and occasional fish. As the camera
progressed down the flanks of the pinnacle on katively flat sea bed, the framework became
less elevated and with slightly less coverage @@Puntil it graduated into distinctive rubble
(50-85%), with little visible epifauna. As the cara traversed the rubble area, it gradually
became sparser (10-30%) but the faunal assemblegeyed: there were live corals within the
rubble, includingL. pertusa M. oculatg solitary corals, gorgonians (probaldallogorgia sp)
and antipathariand_éiopathes sp. The glass spong&phrocallistes spwas also frequently
observed. As the camera neared the end of theetgrthe rubble changed into a broad stone
habitat (5-30%), with both boulder/cobbles and peblon sand habitat. Typical epifauna
included encrusting fauna and fish, although nghlyi abundant. Towards the end of the
transect there were corals attached to the roak®arrowing ophiuroids. Higure 13.

HS2-5

The target was a hollow in box 1. The video trabkbwed a continuous coarse-grained sand
substrate habitat with gravel in areas. As theeranraversed the area, ophiuroids (sp 1) were
abundant throughout, and other fauna occasiondlbgrwed were echinoid&¢hinus sp.¥ish
(Molva sp, Lepidon sp.and possiblyLycodonus flagellicaudaand holothurians Stichopus
tremulus). (Figure 13.

4.3 HATTON BANK SOUTH BOX 2

Overall, the entire area covered by multibeam boea2 shows a general increase in water depth
from northeast (around 800m) to the south (910nd)\mast (950m)Kigure 15. This sloping
topography is punctuated by a number of pinnaclesiware restricted to the northern third of
the survey area and a number of bathymetric dapressocated in the central section of the
area. The multibeam data implies that the soutlsection of the area is morphologically
featureless.

The most interesting features identified in thetthebm data include a number of pinnacles, for
example located 57°53.33’N, 18°59.86'W and 57°5M039°40.09'W Eigure 16 and 1)7 a
series of hollows varying in depth between 5 andn2®elow the surrounding sea bed and
terraces located in the west of the area surveyadwcombined have a vertical height of over
30m Figure 18.

Acoustic backscatter data in box 2 shows a higlamk$catter response coinciding with the
location of pinnacles and mounds on the sea bedtenddges of bathymetric hollowsSigure
19). The backscatter response implies that bedrsckither present at or near sea bed. A
generally high backscatter area covers the cest@lon of box 2 implying that slightly coarser
sediment is present there compared to that of dhth+eastern and south-western areas.

4.3.1 Geology

In the northern section of the survey area thebsehsediments comprise coarse-grained sand
with patches of pebbles, cobbles and occasionaldbai The composition of these appears
basaltic which is probably derived locally from enkging basaltic bedrock. In the vicinity of
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the cobble and boulder patches, biogenic gravetribotes a significant percentage to the
generally sandy sea-bed sediment.

As described in survey area box 1, the acoustikdzatter response in the vicinity of the
pinnacles implies the presence of bedrock at séa Bgain, no bedrock outcrop was seen in the
camera data in the vicinity of the pinnacles. Tenacles host biogenic reef where coarse
sediment and biogenic detritus can be seen podatgielen the biogenic reef fauna. However,
the high occurrence of boulders and cobbles invitiaity of the pinnacles, coupled with their
apparent basaltic composition, inferred local orignd existing seismic interpretation in the area
suggests that basalt is present beneath a thirveheea-bed sediments.

Bedrock is however imaged in camera transect HS8hEkre outcrop coincides with the
lowermost scarp. Bedrock is seen to form a walexeess of 4m in height, resulting in the
significant sea-bed feature seen in the bathymdtata Figure 20). East of this feature in an
area of abundant bathymetric depressions, ripplegtbed sediment is observed on the
surrounding sea floof~{gure 2). It is inferred here that these sediment bedfoame currently
active due to strong currents experienced tuggirigeacamera frame during operations. On the
edges of the depressions, an increase in cobbtebariders can be observed and rock outcrop
on the ‘lip’ of the depressior-{gure 2). Unfortunately, due to encrusting fauna, it iicult

to determine the composition of the clasts and mgkrop.

A known ‘window’ in the extensive Palaeogene ba#lali/s lies under the westernmost section
of this area of multibeamF{gure 15. Where the basalts are absent either due to non-
emplacement or consequent erosion, BGS seismidrdatge dipping reflectors considered to be
Upper Palaeozoic—Mesozoic titled sedimentary roghkschen, 2004 and references therein;
Stewartet al, 2006). BGS boreholes 99/1 and 99/2A are locafgatoximately 1.5km to the
west of the Hatton Bank south box 2 area and haveed mid-Cretaceous mudstone (Albian)
and terrestrially derived sandstones (Albian) respely (Hitchen, 2004)Kigure 19.

4.3.2 Biology
HS3-1

The target was the northern most pinnacle in boxX Be transect began near the summit of the
pinnacle, with a biogenic reef (coral) coveringvibetn 80 and 100% of the sea bed. The reef
consisted of both dead and livephelia pertusdramework with a diverse range of other corals,
including: other scleractiniansjadrepora oculataand cup corals (probab{yaryophyllia sp); a
number of bamboo corals (probabAganella sp.Isidella sp.and Keratoisis sp, corkscrew-
shaped antipatharian coralStichopathes spand possiblyParantipathes sp.soft corals and a
purple encrusting octocoral. Other fauna inclubdadgket stars (probabfgorgonocephalus sp.
bryozoan, fishl(epidon spandSebastes spcrinoids (at least 2 species) sponges (inclutlieg
glass spong@phrocallistes sp.hydroids, ascidians and echinoi@inus sp. As the transect
progressed down the pinnacle flanks towards thegi@gphic low, patch coral rubble/framework
was present, with less abundant but similar faumdoathat found on the reef. The rubble
graduated into biogenic debris, with abundant aaog] xenophyophores and sponges. As the
flat area was traversed, the biogenic debris gaaxetar an area of mixed rock substrate (cobbles,
pebbles and occasional boulders) with biogeniceraill. Epifauna were not highly abundant,
with only a few species of anemones and erect ssoatjached to the rocksrigure 22.

HS3-2

The target was a pinnacle in box two. The tow sf#t into two, the first (HS_3 2a) was an
identification run on the summit of the pinnacleend the ship was stationary to allow slow
movement of the camera, thus allowing better qualiitages that may aid in the identification.
Once the identification run was complete the trahssmmenced from the summit of the
pinnacle (HS_3 2b) to the base.
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The transect (HS_3_2b) began on the summit of itheaple with mostly deallophelia pertusa
framework with areas of rubble, and unlike the otpmnacle the coral is more low lying.
Despite this, there was 100% coverage of the séaabé a diverse array of organisms present.
Conspicuous species included crinoids (sp 1) edasngencil urchinsGidaris cidarig fish
(Lepidon sp. and corals: soft corals, scleractinians (possiBlgbellum spand Madrepora
oculatg and bamboo corals. As the traverse descendeflatiiies of the pinnacle towards the
topographic low, the coral framework became spa(56f6 coverage) with sand patches.
Although fauna were less abundant within this astidl, a diverse range of organisms were
present. These included: corals, antipathari&@tghopathes sp scleractinians Madrepora
oculatg soft corals and bamboo corals; figtepidon sp; ascidians, crinoids (sp 1) and the sea
star Porania sp. As the camera continued down the flanks, the laulgbadually gave way to
more distinctive patch rubble with biogenic matepi@sent. Fauna were less abundant, with the
glass spongeAphrocallistes sp.ascidians and cup coralSdryophyllia sp. dominating. As the
tow neared the end (a far distance from the pim)dbk habitat became a coarse gravel/biogenic
substrate with very little visible epifauna-igure 23.

HS3-3

The target was a circular depression that was igigield on the multibeam in box 2 (for location
seeFigure 2). The tow began on flat sea bed of rippled medirained sand with detritus
substrate; little epifauna were visible within thiabitat. As the traverse descended into the
hollow, the habitat remained continuous until tresdo where the substrate became coarser-
grained with biogenic material and graduated intpedble habitat. This habitat was very
different to that of the other habitats, with anuatbance of pebbles, detritus and biogenic
material. There appears to be numerous tube w@oossibly sabellids) present, as well cup
corals Caryophyllia sp.. As the traverse progressed out of the baskeohobllow, the pebble
habitat became for gravely until it gave way toiaed rock substrate of boulders and cobbles on
gravely coarse-grained sand. Conspicuous fauna aeemonesPhelliactis sp. cup corals
(Caryophyllia sp). erect sponges and squat lobsters. As the caneen@d the end of the tow
(out of the hollow and onto flat sea bed) a substoh medium-grained sand with detritus was
present with very little epifauna apparentiglre 24.

HS3-4

The target was the terraces (scarps) of the wesiera of box 2. The transect began with a
coarse, gravely sand area with pebbles. Faurdaded abundant polychaetes and solitary
corals. As the camera continued along the towief bedrock outcrop is encountered with a
higher abundance of fauna, including cup cor@laryophyllia sp. and cup spongeg\inella
sp). Towards the end of the transect, the habitahghd to medium-grained sand substrate with
an abundance of polychaetes (sabellids), and o#ss abundant fauna (solitary corals,
anemones and xenophyophoresjig(re 20.

HS3-5

The target was the within the northern area of Bpihis was a random tracks to see if there
were any other habitats within this area. The bmgan on an area of slight topographic high.
Two distinct habitats were present. medium- to seayrained sand and coral rubble (10-30%
cover). The tow began with a sand habitat whig@nthad intermittent rubble and sand habitats
throughout. Fauna present within the sand habigaie ophiuroids (sp 1) while those observed
from the rubble habitat were: coralStichopathes spMadrepora oculataand soft corals)
crinoids, pencil urchinGidaris cidari9 and glass sponge8gghrocallistes sp. (Figure 29.

44 HATTON BANK SOUTH BOX 3

Multibeam data collected in this area reveal a bed sloping gently from northeast to
southwest, with water depths ranging from 865m 89 (Figure 2§. Unfortunately no
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morphological features of particular interest wessolved in this area even though existing data
suggested that the sea bed in this area was mopbally variable. However, the head of a
channel or possible canyon was imaged in the fathsof the area. The small section imaged
extends from 57°31.13'N, 19°18.26'W to the southerige of the dataset and is 25-30m in deep
(Figure 27. Due to the increasing water depths and thetditions of the multibeam system
onboard, the distance that this feature extendsekdope into water depths in excess of 1000m
could not be determined.

Based on the multibeam data and the correspondingsbatter data, which revealed little of
interest, it was decided not to carry out camexatons in this area at this time.

45 ROSEMARY BANK 1

The area surveyed covers a section of the top cfeRary Bank and includes a series of
pinnacles up to ~180m in height above the surroyndiea bed. The survey covers an area
approximately 100kfmand ranges from 322m water depth on the cresteopinnacles to 520m
depth in the south west of Rosemary aregidute 29.

The bathymetric data in this area reveals 6 laigegeles, the largest of which is 180m in
height. The pinnacles are separated into two grdagated in the east and west of the area
surveyed separated by a relatively flat sea be@kanlin width. The bathymetric data reveals a
number of features including iceberg ploughmarkd aarrent scour features located in the
central flat lying areaHigure 29 and megaripples which can be identified on tlieweicollected
during transect RB1_8. The iceberg ploughmarke iaraged exceptionally well in the
backscatter data collectefigure 30).

4.5.1 Geology

Rosemary Bank is a seamount located in the nortReokall Trough [Figure 3. Published data
suggests that the volcanic centre was active 7qIMa Cretaceous; Hitchest al, 1997), and
magnetic data suggests that the pinnacles reprizgenstages of activity (Hitchest al, 1997).
The main period of volcanic activity was betweenr-%2 Ma (Hitchenet al, 1997) although
volcanism may have continued episodically on RosgnBank until about 42Ma (late mid-
Eocene; O’'Connoet al, 2000; Howeet al, 2006).

The entire summit of the seamount is covered iniomedto coarse- grained sediment with areas
of gravel, cobbles and boulders in areas of icepkngghmarks. Bedrock crops out at sea bed in
areas of the flanks and crests of the pinnadtegife 3). The seamount is thought to comprise
primarily basalt with localised occurrences of ptxephrite lavas and potassium rich tuffs
(Figure 32 and 33Stoker, 1995). Strong sea-bed currents forcednardhe pinnacles have
resulted in areas of sediment waves, or megarippiethble on the video and camera data
(observed on transect RB1 RBgure 33.

The iceberg ploughmarks are best imaged in thedeatfer dataseF{gure 3(). The backscatter
response indicates a change between relatively &ighlow levels implying a change from
harder to softer substrates as the area of icepkngghmarks are crossed. The overall
backscatter response reveals a series of crisshegosroded scars approximately 80-150m in
width and up to 1.5km in length. Video data suggéisat the change in backscatter response
recorded may be related to changes from sandy Igstnps to areas of gravel and cobbles.
Iceberg ploughmarks are formed by the bottom ohaletd sections of ice-sheet or glaciers
carving patterns onto the sea bed which reflectdinection of ocean currents. Over time,
bottom current activity winnows the sediment, réeglin a complex pattern of gravel, which
form berms at the edges of the ploughmarks, aret-finained sediment in the centre of the
trough.
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4.5.2 Biology
RB1-1

The target was a change in topography, a ridgéwof dlevation from the sea bed. The transect
began on an area of flat sea bed which consistedaofarse gravely sand with pebbles habitat
(with an approximate coverage of 20-25%). The pammus fauna were pencil urchirGidaris
cidaris) - which were abundant throughout the tow. Aswuiteo progressed up the slope of the
ridge the substrate changes to a brief cobblegahtles area, still witl. cidaris but also with
anemonesRhelliactis sp). and fish present. As the video continued to @edcup the slope of
the ridge, an area of bedrock (basaltic) was oleservbut with little epifauna visible. After the
brief bedrock habitat, the substrate changed bacdktérmittent areas of pebbles with cobbles,
and coarse-grained sand with pebbles, both witlerame of between 30-60%. Conspicuous
fauna of these areas includédaris (both habitats) anBhelliactis sp.Psolus spand sponges
within the cobble habitat. The transect endedattdp of the ridge with a coarse-grained sand
with pebbles area, again with abund@ntidaris

RB1-2

The target was a scour (2m change in height) withensea bed. The transect began with a
medium-grained sand substrate with little epifaotteer than the pencil urchi@idaris cidaris
and occasionalChimera sp As the video progressed along the tow, a passibéberg
ploughmark was apparent, where the substrate ctaonge boulders with cobbles (20-40%) on
medium-grained sand habitat, with conspicuous fandading Psolus sp.Cidaris, Phelliactis
sp, sponges and the blue-mouth redfistel{colenus dactyloptery)s As the video crossed the
ploughmark, medium-grained sand with occasionabj@sbwere observed, with conspicuous
fauna including cup corals (probabyaryophyllia sp. and abundanCidaris. The camera
continued to traverse the ploughmark until reachimg final habitat of the tow — medium-
grained sand with abunda@idaris. Other less abundant fauna includes fish and cawpls
(probablyCaryophyllia sp).

RB1-3
The target was a pinnacle, the transect was splitthree due to the sheer size of the pinnacle.
RB1-3a

The target was the summit of pinnacle 1. The #reihbegan with a mixed substrate habitat of
well rounded cobbles, pebbles and biogenic matevidd a coverage of approximately 80%.
There were little epifauna, with the exception otasionalChimera monstrosasquat lobsters
and echinoids. As the video continued along thersit, boulders appeared amongst the mixed
substrate, with sponges attached to the bouldens. transect continued with mixed pebbles and
cobble substrate with little epifauna until the end

RB1-3b

The target was the upper slope of the western fninnacle 1. The transect began with a
coarse-grained sand with gravel and pebbles habifEtere were few conspicuous fauna,
although there were an abundance of sea pens pré#senghout the tow. As the video
continued down the flank, a brief area of cobbless vencountered which graduated into a
boulder habitat; again little epifauna other thish fvere seen. The transect ended with a pebble
(80% coverage) with sand habitat, with little epifa.

RB1-3c

The target was the lower slope of pinnacle 1. Trhesect began with a coarse gravel and
pebbles habitat with a coverage of between 50-8@6casional boulders were also present.
Little epifauna were visibleCidaris cidarisand Chimera monstrosavere the most frequently

observed fauna. As the video transversed the siommcountered a mixed substrate habitat
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comprising boulders with cobbles and pebbles, wsittall sponges and little other fauna. The
tow continues onto a pebbles area with few visg@pgauna.

RB1-4

The target was a probable iceberg ploughmark. tidresect began on a medium-grained sand
and pebbles habitat with little epifauna other tRaaharis cidarisandChimera monstroséwhich
were abundant throughout the sand habitats ofotlg tAs the camera crossed the ploughmark,
the substrate changed to a cobbles (30%) area,abithdantPhelliactis sp.attached. As the
camera continued along the ploughmark, another $emitat with occasional pebbles and
abundanCC. cidariswas encountered. As the video continued to diesploughmark, another
mixed substrate area of boulders/cobbles with adtrfehelliactis spwas observed. The video
then crossed two more intermittent mixed substaa¢@s of boulders and cobbles. Sand areas
were dominated b€. cidarisand the mixed substrate Pyelliactis spandPsolus sp

RB1 5

The target was a change in backscatter. The tahegan with an area of medium-grained sand
substrate, conspicuous fauna includédaris cidarisand Caryophyllids, with occasional fish.
As the video progressed along the transect, a hroged rock substrate area was encountered,
ranging from pebbles to boulders. Conspicuousdawithin this habitat were the holothurian
Psolus spattached to the rocks afd cidarison the sea bed. The transect continue into anothe
medium-grained sand habitat with an abundanc¢e. afdarisand some Caryophyllids.

RB1 6

The target was a pinnacle, the transect begaredabghof the pinnacle where bedrock crops out
at sea bed. A number of sand patches were preseghe bedrock which had very little visible
epifauna. This habitat graduated into an areaetbles and cobbles (almost 100% coverage)
with little epifauna. As the video continued dothe flanks of the pinnacle, a steep bedrock
outcrop was encountered, and dominant fauna indl@ecidaris echinoids andHelicolenus
dactylopterus This area then graduates into a large mixed evel with pebbles and cobbles
predominantly, but also with patches of bedrockisTarea was characterised ®iaris cidaris

and echinoids. The remaining tow had intermitemeias of pebble substrate and area of mixed
rock (pebbles-boulders). Typical fauna of bothsttdie types were the echindiddaris cidaris

and the holothuriaRsolus sp

RB1 7

The target was a hollow on the northwest flank winpcle 2. The transect began with an
abundant pebble substrate with little epifauna rotih@n echinoid (includin@idaris cidarig and
blue-mouth redfishHelicolenus dactylopteris As the camera traversed the hollow, a steep
bedrock outcrop with boulders was visible. Epifawvere not particularly abundant, although a
large gorgonian, possible stylasterids and penidatuwvere present. As the traverse moved up
the steep ledge, the bedrock gave way to bouldiéhspatches of bedrock. Conspicuous fauna
were Psolus sp.and encrusting fauna. The remaining transectistnsf intermittent mixed
substrate of cobble and boulders bordered with @minpebbles with sand. The first substrate
had an abundance &fsolus sp.and occasionaHelicolenus dactylopterysvhereas the latter
generally had little epifauna with the exceptiorGidlaris cidarisand echinoids. As the transect
neared the end, prominent mega-ripples with abungislvtbles were apparent.

RB1_8

The target was an area between two pinnacles. tréhsect began with an area of abundant
pebbles (50%) with some biogenic material. Falrseosed throughout the tow wePsolus sp.
and Cidaris cidaris The substrate graduated into pebbles (10%) kdlgenic material, with
dominant fauna including. cidaris and Caryophyllids. As the video continued alohg t
transect an area of directional mega-ripples coegbas$ pebbles was apparent. This habitat had
little epifauna present. The substrate then caetinto change to a broader pebble and cobbles
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habitat, with slight sand ripples with an abundan€dsolus sp.C. cidaris and the biscuit
urchin Echinus acutus Finally, the transect finished with another megale habitat (with
pebbles), characterised by biscuit urchins.

RB1 9

The target was the top of a pinnacle, the trarnisegan with an area of abundant pebbles (80%)
with biogenic material. Little epifauna were viglwith the exception of the echinoiidaris
cidaris. As the transect continued, the substrate chatmtxbss coverage of mixed cobbles and
pebbles, again characterised Gidaris, but also by an unidentified echinoid. As theedd
continued it passed another abundant pebbles h&b@@%) with typicalC. cidaris and other
echinoid species. The substrate graded into anatiteed pebbles and cobbles area before
reaching a mixed boulders and cobbles area, witti008%6 coverage an€. cidaris and
Helicolenus dactylopterugresent. The end of the tow sees a bedrock qu{é@?) with little
fauna before the final habitat: mixed pebbles aplobtes area (80-100), with typic@l cidaris
andHelicolenus dactylopterus

RB1_10

The target was a small pinnacle, beginning withrbekl substrate with biogenic in-fill (100%).
Conspicuous fauna were barnacles, asteroids, hwiatts Psolus sp. pencil urchins Cidaris
cidaris), corals Madrepora oculaty and fish Chimera sp. As the traverse continued, the
bedrock gave way to a mixed boulder, cobbles arablps substrate, with 20-45% coverage.
Typical fauna were holothuriandPgolus sp.)echinoids Echinus sp. blue-mouth redfish
(Helicolenus dactylopteriyisand ling Molva sp). As the video continued to the end of the
transect a pebbles substrate (30% cover) was eterednalthough with little epifaunaFigure

35).

46 ROSEMARY BANK 2

The area surveyed is located slightly to the soatitivof Rosemary Bank 1 covering an area
10.6km by 10.7km and ranging in water depth fron@@5t0 570m [igure 2§. The area
covered images an area of the terraced slope iRy Bank. These terraces are backed by
scarps of around 130m in height and extend laterlbng the south-western flank of the
seamount.

4.6.1 Geology

The second area surveyed on Rosemary Baglire 36comprises a relatively flat lying upper
section with one pinnacle that stands 130m aboeestinrounding sea bed. A terrace is present
in the west of the area 130m in height. The acethé¢é west of the escarpment descends to a
depth of 950m. The two camera transects carrieédhdhis area start on the flat upper area, and
travel down the terrace into deeper water. Bothara transects reveal the upper flat lying area
to comprise sand with gravel made of both lithid drogenic fragments. The proportion of
gravel increases as the terrace is descended obthles and pebble sized clasts becoming more
abundant. Bedrock is visible at sea bed nearrideo€each transect, coinciding with a break in
slope near the base of the ‘step’. The deep wata at the far west of the area surveyed is
characterised by rippled, sand dominated sea-licheats.

4.6.2 Biology
RB2_1

The target was a north facing slope on a terrad®in2. The tow began with an area of mixed
cobbles and pebbles, with coverage of between 50-80-auna were not highly abundant,
although a few decapods, holothuriar®sdlus sp, crinoids and encrusting fauna (blue
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encrusting sponge) were observed. As the tramsetinued down the slope, boulders became
more frequent. Fauna within this mixed substraBFewencrusting organisms, cup sponges,
anemones, coraldadrepora oculataPlibothrus sp soft coral and what maybe bamboo coral)
and fish Lepidon sp. As the camera continued to the end of the taywebble habitat was
encountered, with distinctive ripples and littlefapna. Eigure 37.

RB2_2

The target was a gully. The transect began withalamndant pebbles covered area (95%).
Typical fauna included fish (eel-like, possililycodonus flagellicaudared echinoids and blue
encrusting sponge. As the video passed througlguhy, the proportion of pebbles increased
with cobbles appearing; conspicuous fauna incluelectusting sponges, holothuriari2s@lus
sp) fish (unidentified) and coralsS{ichopathes spLophelia pertusaMadrepora oculataand
solitary coraly. As the tow continued another pebble habitat prasent, with the same fauna as
the previous pebble habitat. A brief bedrock aypchabitat was then encountered with mostly
(although not highly abundant) corals: the corksesbaped antipathariarBtichopathes 9p
Lophelia pertusaand an unidentified gorgonian. As the end oftthe was reached, the final
habitat encountered was a pebble substrate withliwe visible epifauna. Kigure 3§.

4.7 ROSEMARY BANK 3

The area surveyed is located on the northwestarkdl of Rosemary Bank, covering an area
approximately 4km by 6.5km and ranging in watertddpom 820m to 980mHRjgure 2§. Like
Rosemary Bank 2, the area covered images an atha tdrraced slope of Rosemary Bank. The
terrace imaged is backed by a scarp 120m in height.

4.7.1 Geology

Like area Rosemary 2, the sea bed generally coegongedium- to coarse- grained sand with an
increasing proportion of gravel of comprising vasolithologies as water depth increases.
Transect RB3_2 reveals the sea bed to comprise asaddgravel streaks <0.5m in width in
shallower water, with more gravel appearing asehé of the transect is near@éigure 39)
Sand and gravel are also present in the trenchhwhiapproximately 1.4km in width and has
probably been excavated by bottom-currents. A ifiresent in the trench, comprising >10m
outcrop of bedrock, probably volcanic in compositio

4.7.2 Biology
RB3 1

The quality of some of the habitat images is poee tb the topography and thus difficulty
landing the camera.

The target was a trench in box 3, the transectrbegahe ridge where a mixed rock substrate of
cobbles, pebbles and gravel was found. Epifaun@ wet highly abundant, although some
anemones and encrusting sponges were evidentheAsamera proceeded towards the edge of
the ridge a brief bedrock outcrops with mixed rgdbstrate (boulders and cobbles) was present
- with encrusting fauna. As the camera continuedrdthe trench, an abundant pebbles habitat
(90% cover) was encountered with little epifaunaemasible. Towards the end of the tow the
substrate graduated to the same habitat as tkia¢ &eginning (cobbles and pebbles) with some
encrusting fauna and sea stars presdfigu(e 40.

RB3 2

The target was a slope, the transect began atdpe sdge with a mixed rock substrate (cobbles
and pebbles). Directional ripples (pebbles) wesmidant, indicating the presence of a strong
current. Fauna present were, abundant ophiurgilsl) and encrusting fauna on the cobbles.
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As the camera descended the slope, the same habgabbserved, although the rock substrate
was less abundant and the ripples were sand riédwepebbles, little visible epifauna other than
the fishLepidon spwere observed. At the base of the slope few &sbhlere present, it was
predominantly abundant pebbles (90% cover); ophdsr¢sp 1) were abundant in this habitat.
(Figure 4).

4.8 WYVILLE THOMSON RIDGE

The Wyville Thomson Ridge separates the Faroe-&itChannel to the northeast from the
Rockall Trough to the southFigure 3. The Wyville Thomson Ridge is a mid-Cenozoic
inversion structure (Johnsaat al, 2005) that forms an oceanographic barrier, f@ngple by
forcing southwestwards flowing currents from thedéa-Shetland Channel northwest into the
Faroe Bank Channel (Boldreet al, 1998). Restrictions to current flow result ircddly strong
currents that re-work and re-distribute the seadssliments.

As discussed previously, the area has experiencaednaber of glaciations. Although the
Wyville Thomson Ridge, like Rosemary Bank, has hhasted an ice sheet, it has experienced
intensive erosion from icebergs. These iceberggiimarks are clearly visible figure 43.
The sea bed of the Wyville Thomson Ridge is predamily composed of cobbles and boulders,
both derived locally from the underlying basalt aseposited by the icebergs, and biogenic
gravel derived locally from coral reef.

4.8.1 Geology

Both camera tows carried out during the 0306 sur{fegure 43 revealed the sea bed to
comprise predominantly basaltic pebbles and cobbiés the occasional boulder sized clast.
Occasionally a clast of a different composition wdsntified, although there is no way of
identifying the exact composition using the remeaenera Figure 44. Basaltic bedrock is also
encountered.

Biogenic gravel infill's the rough sea bed in placelhe biogenic material is likely to have been
derived locally from coral reef, however, there wasevidence of an existing “live” coral reef
observed at this location. The amount of biogenaterial visible suggests that at a significant
coral reef existed previously in the area and rekimg of the dead material by locally strong
currents has resulted in the biogenic gravel oleskrv

Anthropogenic debris was identified on both cantemasectsKigure 43. Although anecdotal
evidence suggests that little fishing activity erreed out in this area, the presence of various
ropes and cables suggests the reason this areaid®d is due to the high chance of equipment
loss. Camera operations were ceased in this areaodconcern over safety of the camera if it
were to become tangled in the cable and rope debris

4.8.2 Biology
WTR1_1

The target was the upper slope of a crevice. @n&raious habitat of mixed rock substrate with
boulders, cobbles and biogenic/ gravel infill (tataverage of 100%) occurred. Bedrock may
also be present, although visibility is poor ingaa due to the speed of the camera — thus this is
uncertain. Throughout the tow, the habitat did sighificantly change, and for the most part the
same was true of the faunistic assemblage. Dornfaana were encrusting and erect sponges,
hydroids, pencil urchinsQjdaris cidarig, anemones (possibBolocera sp. squat lobsters and
fish, including blue-mouth redfish Hglicolenus dactyloptergs and ling Molva spp).
Stylasterids Rlibothrus sp) and soft corals Gapnella glomerata and were also abundant.
(Figure 45.
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WTR1_ 2

The target was the lower slope of a crevice. Dheltegan on an area of bedrock outcrop with
cobbles. Conspicuous fauna observed were coraikjding scleractiniansLphelia pertusa
andMadrepora oculatasoft coral Capnella glomeratpand stylasteridsRlibothrus sp.. Other
fauna present were squat lobsters, pencil urchihdais cidarig, encrusting sponges, and
anemonesHhelliactis sp). As the tow descended the slope of the cretieesubstrate changed
to a mixed rock area with pebbles, cobbles andat®asional boulder s(75-100% cover).
Epifauna included, pencil urchin€ifaris cidarig globose and encrusting sponges, anemones
(Phelliactis sp.and unidentified) fish Lepidon sp. and corals I{. pertusaand M. oculatg.
(Figure 49.

49 FAROE-SHETLAND CHANNEL

An area 28km by 35.5km was surveyed as part ofdinigey operation. The area comprised a
number of gullies running downslope starting in usn@® 500m water deptlFigure 47
Associated debris fans located at the base ofulieg are present at around 1000m depth. The
gullies and fans are interpreted as being the mtsdaf high-energy mass flow and are restricted
to this part of the Faroe—Shetland Channel (Butet Bong, 2005). Previous images of the
gullies and associated fans have been produced 3idreeismic data (Bulat and Long, 2001,
2005). The gullies are 25km in length and arecupO0Om in width. Further work is necessary to
determine whether these features are currentlyeacti are relic features from a time when sea
level was lower and the sediment source closer.

Iceberg ploughmarks can be identified in water dept500m. Iceberg ploughmarks have been

formed by icebergs colliding with the shelf margimd often comprise coarse sediments such as
gravels, although no photographic ‘ground-truthihgs been carried out during this survey due

to time restraints. Sites were identified to basiéed during survey 0406.
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5 Conclusions

Hatton Bank

The superficial sediments of the Hatton Bank Soarda are predominantly coarse grained
sediments such as sands and gravels. The grageladntains a significant biogenic component
derived locally from coral reef located on isolafednacles in the area. Individual reef colonies
may be separated by many kilometres of relativalydn sea bed.

Outcrops of bedrock mainly found on pinnacles orttétaBank provide a substrate for coral
reef. The reef comprises a framework of both daadl live Lophelia pertusawith a diverse
range of other corals, including: other scleraetnsiMadrepora oculataand cup corals. Other
fauna such as sponges, basket stars and fishrmra@o on the colonised pinnacles.

The area of circular depressions identified in efatBank south box 2 may represent an area of
?Upper Palaeozoic—Mesozoic sedimentary rock whightains a large number of igneous
intrusions. Basalt underlies much of the sea bdtié¢ northeast of box 2, box 1 and half of box
3.

Rosemary Bank

Pinnacles that stand up to 180m above the surrogrs#a bed crown the summit of Rosemary
Bank located in the northern Rockall Trough. Be#lroan be identified on video data collected
over the summits of the pinnacles. Rosemary Bargkdeamount which was formed in the Late
Cretaceous, although volcanic activity probablyddsnto the late mid-Eocene.

Rosemary Bank has a terraced slope identified duhis survey in water depths of between 750
and 1000 m. The terraces observed are well defineddare backed by scarps 120 to 130 m in
height.

Relatively clean rippled sand is present at the lzdighe scarps extending onto the indicative of
strong current activity around the flanks of Rosgnidank. Areas of bedrock outcrop have also
been observed near the base of the scarps.

Wyville Thomson Ridge

Iceberg ploughmarks are common on the summit ofeRasy Bank, the Wyville Thomson
Ridge and in water depths <500m in the Faroe—Stthannel.

Extensive gravel, cobble and boulder fields aresgmeon the Wyville Thomson Ridge. Strong
currents are suggested to have winnowed the fiegiment fraction from the area. Biogenic
debris is observed on the camera data, indicafiveeance extensive coral community that has
died and been re-worked into the sea bed sediment.

Anthropogenic debris was identified on transectsR¥T1 and WTR1_2. Although anecdotal
evidence suggests that little fishing activity &reed out in this area, the presence of various
ropes and cables suggests the reason this areaid®d is due to the high chance of equipment
loss.

Faroe—Shetland Channel

Downslope linear gullies running perpendicular kopse in the Faroe—Shetland Channel were
identified in multibeam data. Unfortunately dudlitoitations in the multibeam system onboard
data could only be collected in <1000m of waters @result of this the associated debris fans
located at the base of the gullies in water deptt00m could not be investigated. Therefore
comparison with images from the same area deriveoh 3D seismic data cannot be fully
undertaken.
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Figure 1. Strategic Environmental Assessment (SEAgrea 7 located to the west of Scotland
and SEA area 4 located to the north and west of Stiend.
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Figure 5. Multibeam bathymetry data collected oveiHatton Bank south box 1 with camera transects. Thperspective view looks southwest
along the ridge, for location please see the insetap (area covered by figure indicated by the dashelthe). The three pinnacles are 795, 800 and
810 m below sea level, decreasing in height towarttee southwest. The hollow over which transect HS3 was collected is 15m in depth. The

broad bathymetric high in the bottom right of the image is 826m at its shallowest.
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Figure 6. Image HS2_2_ 045 showing biogenic gravetived locally from coral reef. For
location of photograph sed-igure 11
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Figure 7. Backscatter image of Hatton Bank south bol, the location of the ridge is
outlined by the red dashed line. Note the changa backscatter response, from light to
dark, in the vicinity of the ridge indicating a change from the softer muddy sands of the
surrounding sea bed to the hard biogenic reef struare located on the ridge. The change
in backscatter response in the northeast of the asesurveyed may be due to a change in
sediment ripple direction rather than a change in sa bed composition. The dark stripes
orientated northeast-southwest are track-line artedicts, spaced at ~650m intervals.
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Figure 8. Image HS2_4 024 illustrating the presena# medium- to coarse- grained sand
trapped within the reef structure. It is suggestedhat the reef is anchored to a hard
substrate beneath a thin veneer of sediment rathéhan unconsolidated sediment. For
location please se€igure 13.
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Figure 10. Camera tow of HS_2 1.
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Location of
Figure 6

Figure 11. 3D image looking south showing GustaviBeak with the location of the camera transect drapgkon top. Selected images show the
change in habitat observed. This tow revealed a kgenic reef with a typical reef fringe on the peak fothe pinnacle.
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Figure 12. 3D image of a pinnacle with the cameratv (HS_2_3) draped on. Selected images show the ©fa in habitat observed.
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Location of figure 8

Figure 13. 3D image of a pinnacle with the cameratv (HS_2_4) draped on top. Selected images showihg change in habitats observed.
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Figure 14. 3D image with the camera tow draped orop (HS_2_5) the selected images illustrated the onentinuous habitat observed.
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Figure 15. Perspective view of the bathymetry datan Hatton Bank south box 2 looking northeast. Theénset map shows a dashed red line
denoting the outline of a ‘window’ in the basalt anl the location of BGS boreholes 99/01 and 99/02Ackted <2km to the west of the area of
multibeam. The window in the basalt appears to roghly coincide with the area of bathymetric hollowswhile the area of elevated sea bed and
pinnacles in the northeast of the study area are tated outside the basalt window.
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Figure 16. Camera transect HS3 1 over a pinnacle e north of multibeam area Hatton Bank south box2. For location sed-igure 15.
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Figure 17. Camera transect HS3_2 over a pinnacle the central section of multibeam area Hatton Banlsouth box 2. The top of the pinnacle
lies in ~850m of water and is 40m in height abovéé¢ surrounding sea bed. For location sdegure 15.
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Figure 18. Perspective view looking southeast shavg the range of bathymetric features located in theentral area of Hatton Bank south box 2.
Camera transect HS3_3 is located in a circular degssion approximately 30m in depth, the transect t3950m in length. Transect HS3_4 covers
two scarps, heading west the upper scarp is 20m ireight, the lower 10m.
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Figure 19. Backscatter image of Hatton Bank south box 2. The dark stripes orieated
northeast-southwest are track-line artefacts, spaced at ~650m intervals.
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Figure 20. Image HS3_4 037 showing bedrock outcrop on the upper scarp. The bedrock is
colonised by cup coralsCaryophyllia sp.) and cup spongesAxinellasp.). Itis suggested

that the bedrock comprises sedimentary rock of Upper Palaeozoic—Mexoic age. For
location please se€igure 18.
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HS3 3 65 HS3 3 21

HS3 3 21
HS3_3_65

Figure 21. Image HS3 3 21 showing rippled sea bed in the central area of Hatton Bank
south box 2. Image HS3_3 65 shows bedrock outcrop within a circular depression.dt i
suggested that the bedrock may comprise Upper Palaeozoic—Mesozoiciseshtary rock.
The perspective view of transect HS3_3 looking southwest shows the locatof the images.
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HS 3 1

Figure 22. 3D image of a pinnacle with the cameratv draped on top (HS_3 1). Selected images showve tthange in habitat observed.
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Figure 23. 3D image of a pinnacle with the cameratv draped on top (HS_3 2). Selected images show ttfeange in habitats observed.
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Figure 24. 3D image with the camera tow draped orop (HS_3_3). Selected images highlighting the cham@ habitats.
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Figure 25. Camera tow of HS_3 5 with selected imag¢o show the change in habitat.
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Figure 26. Multibeam image over Hatton Bank south bx 3. The elevated area in the northeast of the Bge (orange) has a water depth of 870m,
the canyon in the south of the image (dark blue) tsa water depth of 945m.
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Figure 27. Multibeam image looking north along theyossible canyon within Hatton Bank south box 3. Té elevated area in the top right of the
image has a water depth of 870m, the canyon has ater depth of 945m and the walls of the canyon ai8%m in height.
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Figure 28. Image showing the location of all 3 aresaof multibeam collected during the 0306 survey. He bathymetric contour lines are from
GEBCO.
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Areas of current scour
located between pinnacles.
Large-scale sedimentary
bedforms observed on video

333m

Central area
460-520 m depth

Figure 29. Multibeam data collected over Rosemary &k 1, the perspective image is looking north. Ideerg ploughmarks are observed on the
central area and on top of the larger pinnacles.
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Figure 30. Backscatter image of Rosemary 1. Thegberg ploughmarks present on the pinnacle tops artie flat central area show up clearly.
The high backscatter response on the pinnacles iradites that bedrock can be found at or close-to séad. Lower areas of backscatter indicated
by the paler shades of grey indicate a softer sea&t comprising predominantly sand. The dark stripesrientated east-west are track-line

artefacts, spaced at 500m intervals.

55



CR/07/051; Final 1.0

Figure 31. Image RB1_10_21 showing bedrock cropping out at sea bed. For location of
camera transect RB1_10 seeigure 34.
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Figure 32. a) Combined multibeam image from the topf Rosemary Bank. The location of BGS sample 53412 is shown along with the
location of the seismic (highlighted in blue) showim b). b) Section of BGS seismic line 92/01-17aenthe location of sample 59-11/12 (from
Stoker, 2005).
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Figure 33. Image of a section of BGS sample 59/11-12 which comprises a 4m core through
vesicular lava flows. Analysis of this core has revealed the core to be ptvephrite in
composition (Hitchenet al., 1997). For location please sdagure 32
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Figure 34. Image showing the location of all the caera transects in the Rosemary 1 area.
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RB 1 10

Figure 35. Camera tow of RB_1_10, with selected irgas showing changes in habitat.
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s

Figure 36. Rosemary area 2 view looking northeagseeFigure 28for location). The greatest water depths can betind in the bottom left of the
image, the shallowest (570m) can be found on top tbfe pinnacle. a) and d) Images RB2_1_01 and RB2 @ showing sand and gravel
dominated sea bed. b) and e) images RB2_1 45 andRR_65 showing bedrock cropping out at sea bed, a&so shows the beginning of the
ripple field. c) Image RB2_1_48 showing the extena ripple field present on the terrace.
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Figure 37. Camera tow of RB_2_ 1, with selected irgas to show changes in habitat.
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Figure 38. Camera tow of RB_2_2, with selected imag showing changing in habitat.
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Figure 39. Rosemary area 3 view looking south (s&&gure 28for location). The greatest water depths (980m)an be found in the trench where
transect RB3_1 was collected. The shallowest watdepths (820m) can be found on top of the bank. apage RB3_2 4 showing sand and gravel
streaks on the sea bed. b) image RB3_1 29 showirggdbock at sea bed over the ‘lip’ within the trench.
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Figure 40. Camera tow of RB_3 1, with selected imag to show changes in habitat.
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Figure 41. Camera tow of RB_3_2, with selected imag to show changes in habitat.
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Figure 42. Image showing the extent of the multitean coverage on the Wyville Thomson Ridge collectatliring survey 0306. The shallowest
water depths are found on the top of the ridge (438) and the deepest water depths indicated by darklbe colours (760m). During the survey

0406 the multibeam coverage was expanded signifidan
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Figure 43. Image looking northeast towards the cré®f the Wyville Thomson Ridge (for location seé&igure 42). The two camera transects
collected during the course of this survey are mad. Image WTR1 1 68 (a) shows anthropogenic debios a sea bed comprising a gravel lag
deposit.
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Figure 44. Image WTR_2_ 023 illustrating the range in clast size and composition on the
Wyville Thomson Ridge. Note the presence of biogenic sand and gravel corisprg coral
fragments. For location of camera transect please sé&gure 43
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Figure 45. Camera tow of WTR_1_1, with selected iages to show changes in habitat.
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Figure 46. Camera tow of WTR_1_2, with selected iages to show changes in habitat.
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Figure 47. Multibeam bathymetry data collected duing the course of 0306 and 0406 operations. Thewloslope channels can be seen extending
from 500m water depth to just under 1000m water defln, due to restrictions in the operating capabilityof the equipment used, the debris fans
known to exist at the bottom of the channels couldot be imaged. Iceberg ploughmarks can be identéd on the upper slopes of the Faroe—
Shetland Channel.
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Appendix 2 Table of Photographic Transect Locations

Site Label Date Start  Start Latitude Start End Time End Latitude End
Time (North) Longitude (North) Longitude
(West) (West)
HS2 1 29/08/06 12:14 58.055355 -18.721692 12:57 0681849 -18.721888
HS2_ 2 29/08/06 14:32 58.064638 -18.757739 15:26  068%65 -18.758751
HS2_3 29/08/06 17:13 58.045130 -18.779966 18:13  05R64 -18.776893
HS2_4 29/08/06 19:07 58.063632 -18.767201 19:31 065092 -18.767819
HS2 5 29/08/06 21:00 58.068425 -18.812263 22:00 07/ER12 -18.814657
HS3 1 31/08/06 19:25 57.888870 -18.997120 20:12  893K30 -18.994946
HS3_2 31/08/06 21:51 57.851213 -19.067565 22:46  89HA75 -19.068271
HS3_3 02/08/06 08:14 57.795692 -19.124067 09:18  788A52 -19.124179
HS3_4 02/08/06 10:39 57.827885 -19.130953 11:58 82&D11 -19.125745
HS3 5 02/08/06 14:06 57.875062 -18.916139 14:39 87748 -18.917160
RB1_1 06/09/06 22:29 59.248594 -10.146322 23:05 2455 -10.147011
RB1_2 07/09/06 00:01 59.224875 -10.155766 00:35 213418 -10.154960
RB1_3 07/09/06 01:35 59.184078 -10.181129 02:31 1843 -10.205110
RB1_4 07/09/06 03:46 59.238473 -10.192349 04:20 23H87 -10.201058
RB1_5 07/09/06 05:31 59.201810 -10.252327 05:52  2(BR08 -10.258659
RB1_6 07/09/06 07:29 59.241291 -10.323269 07:59 24296 -10.312210
RB1_7 07/09/06 09:11 59.243015 -10.340177 09:52 24642 -10.342941
RB1_8 07/09/06 11:09 59.241047 -10.351698 11:25 28843 -10.353235
RB1_9 07/09/06 12:23 59.201261 -10.379739 12:53 2GE%H41 -10.379658
RB1_10 07/09/06 13:25 59.177988 -10.399799 13:53 .173586 -10.398110
RB2_1 07/09/06 15:32 59.177469 -10.566899 16:00 18265 -10.569290
RB2_2 07/09/06 17:21 59.141414 -10.574425 18:00 138861 -10.581929
RB_Moat* | 07/09/06 20:08 59.008999 -10.544070 20:56 59.005926 -10.545475
RB3_1 08/09/06 13:50 59.379012 -10.440039 14:18  37AM83 -10.432331
RB3_2 08/09/06 15:13 59.376717 -10.407380 15:41  38&®52 -10.408898
WTR1_1 | 11/09/200€ 13:51 59.876582 -6.410440 14:28 9.8B1323 -6.422269
WTR1_2 | 11/09/200€ 15:29 59.87039( -6.439228 16:03 9.86B595 -6.445421

*Ships position rather than camera position like all other transects.
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