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1. Introduction  
The Department of Trade and Industry Offshore Environment and Decommissioning, Licensing 
and Consents Unit (hereafter DTI) is responsible to the UK government for administering 
environmental legislation applicable to the oil, gas and renewable energy industry offshore.  One 
such piece of legislation is EC Directive (2001/42/EEC). The EC Directive is generic and wide 
ranging ‘on the assessment of the effects and certain plans and programs on the environment.’  
The activities regulated include seismic surveys, drilling, other seabed development operations 
and the decommissioning of offshore development structures. The programme of DTI Strategic 
Environmental Assessments is aimed at regional assessments of the possible impacts of offshore 
developments prior to new licensing rounds. The information from the strategic environmental 
surveys is therefore required to provide the technical basis on whether or not to grant commercial 
licences and consents for new offshore developments in the energy sector. 

The objective of this research is to consider the scope of geological data that may contribute to 
the technical basis for the strategic environmental assessments: 

1. Synopsis  

2. Methods  

3. Sources of metadata:  scope, in terms of geography and type, where the original data 
is stored, the quality, issues of costs and licensing 

4. Metadata 

 

The area of study extends offshore from the coastlines of Scotland and Northern Ireland  and 
across the NE Atlantic Ocean to the western limits of the UK exclusive zone (Figure 1).  The 
seabed habitats are truly oceanic seawards of the shelfbreak and are currently within the category 
of frontier research areas.  

 

The main part of this BGS report was completed in November 2002 and is supplemented by 
separately commissioned reports:  

1. July 2003, the geological model for seabed mounds in the UK SEA7 and the Irish Sector 
(Unnithan,V. and Shannon, P. 2003. SEA7 Geology. Report Marine and Petroleum 
Geology Research Group. Dublin: Department of Geology, University College). 

2. August 2003, summary of data that crosses the UK side of the  SEA 6, 7 and 8  
boundaries to approximately 50km within the Irish border (Wheeler, A. 2003. UK-Irish 
border public domain geological survey metadata. (Cork: University College, Department 
of Geology and Environmental Research )): inserted as Appendix 3 TAPPIN, D. R., 
WHEELER, A., ROWLANDS, K., JENKINS, G. AND SLATER, M. 2001. DTI Strategic 
Environmental Assessment Area 6 (SEA 6) Geological Metadata. British Geological 
Survey 

3. Commissioned Report,CR/02/287. 17pp. 

The reports listed above update some of the references compiled by the BGS in November 
2002. 
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2. Synopsis  
An inner physiographical zone extends seawards from a fjord-like coastline to encompass the 
continental shelf (mainly the Hebrides Shelf), the outer limit of which is defined by a shelfbreak 
in a range of approximately 140m to 400m or more water depth. An overall deeper-water middle 
physiographical zone includes the Rockall Trough, Rockall Bank and Rockall Plateau and 
smaller banks and seamounts such as the George Bligh Bank and Rosemary Bank. An outer 
physiographical zone includes the Hatton Bank, Endymion Spur and Maury Channel (Figure 2). 
The wide variety of the environments and the large area of SEA7 have more or less influenced 
the methodology used to compile the metadata (Section 3). 

Prior to the 1980s many of the earliest publications useful to understanding the composition of 
seabed sediments and the processes forming the seabed sediments were derived from 
interpretations of single-beam topographic surveys, sidescan sonar images recorded on paper, 
single and multi-channel reflection seismic and core and grab sample surveys over the basin 
margins. The most intensive of the seabed surveys were in places where the oil-prospective rock 
formations crop or subcrop in relatively shallow water on the continental shelf. Subsequently, 
publications on seabed geology more or less accelerated with time with new development 
scenarios. These included more efficient ways of acquiring and processing survey data, the 
expansion of hydrocarbons, communications, fisheries, waste disposal, and defence activities, 
many extending to new deep-water environments. New agreements on the definition of exclusive 
national economic zones also contributed to the amount of offshore geological data collected. 
Increasing publication rates also originated from marine conservation research, some related to 
the development of tourism. 

Some of the earliest UK seabed strategic research was initially funded by the Department of 
Energy and was completed in 1995 as part of the systematic regional BGS mapping and 
reporting programme to establish a geological framework for licensing and other development 
scenarios on the continental shelf and slope.  Research for the exploitation of new and 
established resources continues.  For example, there is increasing desire to develop the world-
class potential in SEA7 for renewable (wind, wave) energy resources. The burgeoning diversity 
of development pressures on the environment has meant that measures for coastal and nearshore 
conservation areas are continuing, but that there are also new provisions for adoption of special 
areas of conservation in the deep-water environments (e.g. Darwin Mounds, NE Rockall 
Trough).  

3. Methods 
Appendix 2 summarises the network of those researchers who participated to review and input 
the data for this report. 

Metadata outputs are in Endnote © version 6 format.  For the bibliographic datasets Endnote 
files were compiled from BGS and SOC research with principal data merged or extracted from 
the GeoRef and the Geoarchive and Aslib online databases, the BGS regional offshore reports 
series, Western Frontiers Association bibliography compiled in ACCESS format, Stratagem (EU 
OMARC project cluster) and other publications in MS word. Online geological searches were 
linked to geographical keywords (Appendix 3).  The bibliographic search was completed in 
November 2002. The breakdown of the geological/geophysical search categories is further 
explained in Section 4 below. 

Maps are considered essential report outputs where the Endnote © format is unsuitable for 
clearly illustrating the geographical extent, density or interrelationships of the metadata.  This is 
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particularly pertinent to the deep-water and remote regions where much of the seabed habitat is 
unexplored or patchily reconnoitred.  Maps were thus derived from information stored in BGS 
files in ARCVIEW, ORACLE-GMT and ACCESS formats and from geographical coordinates 
of the regional geophysical data supplied by the Southampton Oceanography Centre. The BGS 
offshore science GIS database covers the whole UK zone.  The regional metadata from the 
various sources were clipped to fit the area of SEA7 and output as a series of thematic maps for 
this report.  

To accord with the contract, this report is output in hard-copy and compact disc formats. 

4. Sources of metadata 
Non-bibliographic 
The information in this section has been presented in map form for the reasons explained in 
Section 3 above. 

There are licensing or copyright issues for raw and processed profile and plan data (e.g. 
Hydrographic Office sonar and bathymetric data) and with interpreted data perhaps with 
intellectual property rights attached (e.g. BGS digital bathymetry, seabed sediment and 
geochemical data). Sources of metadata in both the ownership and geographical sense have been 
merged into the figures.  Further explanations of the figures and/or the metadata links are given 
in the text below the figure titles.   

In the following reference has been made to the generic link  www.bgs.ac.uk whereas  specific 
offshore data can be accessed at http://www.bgs.ac.uk/discoverymetadata/home.html . 
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Figure 1. DTI UK Strategic Environmental Assessment areas  www.offshore-sea.org.uk 

 

The UK zone is organised into 8 SEA areas.  Aside from geology the reports for these 
incorporate aspects of habitat biotope, hydrography and chemistry the details of which are 
identified within the DTI-funded website for the programme managed by Geotek Ltd 
www.offshore-sea.org.uk  
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Figure 2. Physiography and selected geographical names 

www.bodc.ac.u/projects/gebco97.html

Figure 3. Oil exploration infrastrucure 
Aspects of development infrastructure and the availability of commercial hydrocarbons 
exploration and development data for the UK zone are incorporated into the DEAL programme 
managed by UKOOA for BGS. www.ukdeal.co.uk
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Figure 4. Unpublished geological reports www.bgs.ac.uk   

Figure 4 is derived from the Oracle database: Non-confidential BGS reports or reports likely to 
be released without charge into the public domain (grey literature). The data include some WFA 
bibliography and other dedicated databases as appropriate.  

 
Figure 5. Unpublished environmental reports www.bgs.ac.uk

Figure 5 is derived from the Oracle database and shows the potential scope for non-confidential 
BGS reports describing environmental aspects of the seabed and shallow sub-surface.  
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Figure 6. Unpublished Site investigation reports www.bgs.ac.uk

 

 

The BGS Oracle Database contains reports describing the geology and geotechnics of specific 
sites related to drilling and civil engineering. These are currently archived in the BGS as area 
polygons with no indication of content and have been registered with the BGS following 
UKOOA recommendations. There is currently (November, 2002) no method of retrieving the 
detail of the quality and content of these reports without retrieving them as the hard-copy report 
or, more recently, as CDs. Well site investigations: these would typically consist of a 3x3 or 
1x1km area surveyed with single or multi channel mini-sleeve/air gun, sparker, pinger / boomer / 
echosounder / sidescan sonar, with some interpretation calibrated by core. More problematic 
deep-water site investigations may have employed seabed photography, some with Autonomous 
Underwater Vehicles.  The release of most of this data would require the commercial owners 
permission and the reports very rarely contain the raw datafiles used by the contractor.  
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Figure 7. Unpublished geotechnics/geohazards reports www.bgs.ac.uk

Oracle Database: Reports describing the geology and geotechnics of specific sites or larger areas  

 

 
 

Figure 8. Published offshore regional reports www.bgs.ac.uk
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Figure 9. Regional survey: single channel air gun  www.bgs.ac.uk
 
 
 

 
 

Figure 10. Regional survey: single channel sparker www.bgs.ac.uk
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Figure 11. Regional survey: boomer www.bgs.ac.uk
 
 

 

 
 

Figure 12. Regional survey: pinger  www.bgs.ac.uk
 

November 2002  10 

http://www.bgs.ac.uk/
http://www.bgs.ac.uk/


DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
 
 

 
Figure 13. Regional survey: sidescan sonar  www.bgs.ac.uk

 

 
Figure 14. BGS Rockall Consortium: regional surveys www.bgs.ac.uk

 
Mainly single channel airgun with various combinations of high resolution reflection seismic but 
excluding sidescan sonar.  
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Figure 15. NERC and IFREMER multibeam survey, WFA 3D seabed picks  www.bgs.ac.uk  
www.ifremer.fr   

The NERC acquired data originate from the Land Ocean Interaction/ Shelfedge study. 
IFREMER-Regional  surveys of swath bathymetry and seabed backscatter are related to deep-
water fisheries research.  BGS created images of shaded relief by processing seabed picks from 
3D commercial seismic exploration surveys on behalf of the Western Frontier Association.  

                  
Figure 16. BGS gravity core sites www.bgs.ac.uk
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Figure 17. BGS vibrocore sites www.bgs.ac.uk

 

 

 
Figure 18. BGS 1m/5m rockdrill sites www.bgs.ac.uk
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Figure 19. BGS and SOC Van Veen, multicore and spadecore (other core OC) 

www.bgs.ac.uk, www.boscor.org, (boscor temporarily out of order October 2002) 

 

 
Figure 20. BGS Shipek Grab sites  www.bgs.ac.uk
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Figure 21. BGS maps solid geology, Quaternary geology, seabed sediment  www.bgs.ac.uk   

Hard-copy maps 1:250, 000 and 1:500,000 scale of solid geology Rockall Trough  

Figure 22. BGS digital regional seabed sediments. www.bgs.ac.uk  
Folk classes based on proportions of Wentworth grain size scales. 
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Figure 23. BGS regional digital bathymetric data www.bgs.ac.uk   

 

 

 
Figure 24. BGS inorganic and organic chemistry www.bgs.ac.uk
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Figure 25. Hydrographic Office bathymetry, sidescan sonar, sediment sample data and 
interpretation  www.bgs.ac.uk   

Availability from the BGS varies. BGS holds some data in arrears from the Hydrographic Office  
which has the up-to-date holdings.  Arrangements prior to 1995 meant that much Hydrographic 
Office data had been incorporated into the BGS seabed sediment maps published at1:250,000 
scale. Arrangements after 1995 are that the raw data are subject to licensing agreements. 

 
Figure 26. SOC project surveys: mainly Gloria and Tobi sidescan survey 

http://www.soc.soton.ac.uk/cgi-bin/seadog/seadog.pl
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As for the BGS data summarised  above, the data classes within the SOC project surveys can be 
subdivided.   The SOC survey data has been acquired with more emphasis on seabed project-
specific regional deep-water sidescan and swath bathymetric surveys, sometimes accompanied 
by  pinger or chirp profiles.  Expanded key to Figure 26, see Table 1. 
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Cruise Name or 

Number 
Data Type(s) Date Data Owner 

R/V Colonel Templar 
0198 

30 kHz TOBI Sidescan Imagery, 3.5 kHz 
profiles, 7.5 kHz profiles 

May 98 AFEN 

RRS Discovery 123 6.5 kHz GLORIA Sidescan Imagery, 12 
kHz echo-sounder profiles 

Sep 81 SOC 

R/V Pelagia 0198 30 kHz TOBI Sidescan Imagery, 7.5 kHz 
profiles 

Jul 98 IRISH DATA 

Kommander Subsea 
(BTEL0187) 

6.5 kHz GLORIA Sidescan Imagery, 12 
kHz echo-sounder profiles(?) 

Feb-Mar 
87 

DTI 

RRS Charles Darwin 
119L1 

30 kHz TOBI Sidescan Imagery, 3.5 kHz 
profiles, 7.5 kHz profiles 

Jun 99 DTI 

RRS Charles Darwin 
119L2 

30 kHz TOBI Sidescan Imagery, 3.5 kHz 
profiles, 7.5 kHz profiles 

Aug-Sep 
99 

DTI 

RRS Charles Darwin 
123L2 

30 kHz TOBI Sidescan Imagery, 3.5 kHz 
profiles, 7.5 kHz profiles 

Jun-Jul 
00 

DTI 

RRS Charles Darwin 91 30 kHz TOBI Sidescan Imagery, 3.5 kHz 
profiles, 7.5 kHz profiles 

Feb-Mar 
95 

SOC 

R/V Colonel Templar 
0298 

30 kHz TOBI Sidescan Imagery, 3.5 kHz 
profiles, 7.5 kHz profiles 

May-Jun 
98 

AFEN 

RRS Discovery 248 410 kHz Sidescan imagery, 12 kHz echo-
sounder 

Jul-Aug 
98 

SOC 

RRS Discovery 78L1 12 kHz echo-sounder Sep 76 SOC 

RRS Charles Darwin 118 SIMRAD  EM12 multibeam bathymetry 
and acoustic backscatter 

Apr-
May 99 

DTI (UNCLOS) 

Cruises NOT on the SeaDOG database, but potentially accessible through SOC 

R/V Professor Logachev 
TTR7 Cruise 

Various 3.5 kHz, sidescan sonar and 
bathymetry 

Jul-Aug 
97 

TTR (contact via 
SOC) 

R/V Professor Logachev 
TTR8 Cruise 

Various 3.5 kHz, sidescan sonar and 
bathymetry, video images 

98 TTR (contact via 
SOC) 

R/V Professor Logachev 
TTR9 Cruise 

Various 3.5 kHz, sidescan sonar and 
bathymetry, cores 

Jun-Jul 
99 

TTR (contact via 
SOC) 

R/V Professor Logachev 
TTR10 Cruise 

Various 3.5 kHz, sidescan sonar and 
bathymetry, video images, samples 

Jul-Aug 
00 

TTR (contact via 
SOC) 

R/V Professor Logachev 
TTR12 Cruise 

Various 3.5 kHz, sidescan sonar and 
bathymetry, video images, samples 

Jun-Jul 
02 

TTR (contact via 
SOC) 

 
Table 1.  List of Cruises held on the SOC SeaDOG database with seabed and shallow 
subseabed data  http://www.soc.soton.ac.uk/cgi-bin/seadog/seadog.pl
 
Seabed habitat surveys have been completed of  Special Areas of Conservation (SACs), and 
maps of these surveys include integration of  seabed geology with biotopes. The areas of 
offshore interest extend from the coast to 12 nautical miles offshore (Figure 27). 
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Figure 27. Scottish Natural Heritage Special Areas of Conservation. www.snh.org.uk
.

 
 
Figure 28. Joint Nature Conservancy Council: Project themes, locations  www.jnc.gov.uk. 
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Regional research programmes, for example for the Joint Nature Conservancy Council (Figure 
28), have been completed as desk studies using existing data. Note that some of the mound fields 
illustrated on Figure 28 extend across the UK-Irish border.  These mounds are more numerous 
and extensive in the Irish sector and are the subject of a special report completed for SEA7 some 
9 months later than this report (Unnithan,V. and Shannon, P. 2003. SEA7. Geology. Marine and 
Petroleum Geology Research Group . Department of Geology, University College, Dublin). 

 

A pilot scheme (not illustrated) was launched October 2002 with a whole ecosystem approach to 
regional sea management. This is being funded by DEFRA for the Irish Sea and the northern 
boundary of this scheme extends from the south end on the Mull of Kintyre to Rathlin in 
Northern Ireland.  

 

.  

  

 

 
Other websites 

PAN EUROPEAN  

A huge dataset of European metadata is likely to exist, some of which may be too risky and time 
consuming (costly) to be of use for environmental assessment.  There was not enough money in 
the project to examine the full potential to see if these other European resources could add 
significantly to this project. 

• GEIXS (Geological Information Exchange System) http://geixs.brgm.fr/ 

• EU-SEASED www.eu-seased.net. The EU-SEASED website consists of metadata from 

the following EC 4th and 5th Framework projects 

- EUMARSIN (European Marine Sediment Information Network) 

- EUROSEISMIC (European Marine Seismic Metadata and Information Centre) 

- EUROCORE (A searchable Internet database of seabed samples from the Ocean 

Basins held at European Institutions) 

• SEASEARCH (Gateway to Oceanographic and Marine Data & Information in Europe) 

www.sea-search.net. Includes: 

- EDMED  (European Directory of Marine Environmental Datasets)  

• PANGAEA http://www.pangaea.de/ 

PANGAEA is a public data library on the Internet aimed at archiving, publishing and 

distributing geo-coded data with special emphasis on environmental, marine and 

geological research. It is operated by the Alfred Wegener Institute for Polar and Marine 

Research and the Centre for Marine Environmental Sciences at the University of Bremen. 
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-  PAN-NATIONAL AGENCY/DEPARTMENT/UNIVERSITY 

• NGDF National Geospatial Data Framework (includes 'ask giraffe'), mainly for land 

based data but extending to the coast  www.ngdf.org.uk  

• UKMIC  UK Marine Information Council www.ukmarine.org 

• IACMST . The Inter-Agency Committee on Marine Science and Technology 

http://www.marine.gov.uk/   

IACMST is a UK Government Committee reporting to the Office of Science and 
Technology.  IACMST is responsible for the Marine Environmental Data Action Group 
(MEDAG), which, together with the Marine Environmental Data Co-ordinator, forms the 
UK Marine Environmental Data (UKMED) Network. The network has set up the 
OceanNET (http://www.oceannet.org/) web site as a portal to data and information about 
the marine environment. OceanNET also contains a new UK Directory of Coastal Data 
Sets. UKMED is currently funded by the Defence Science and Technology Laboratory 
(DSTL), Department for Environment, Food and Rural Affairs (DEFRA), the 
Environment Agency (EA), Fisheries Research Service (FRS), the Met. Office, the 
Natural Environment Research Council (NERC) and the UK Hydrographic Office 
(UKHO). 

 

• Marine equivalent of  MAGIC  www.magic.gov.uk,  has been flagged as a possible way 
forward for collating UK environmental data with www.cefas.co.uk possibly as a front 
runner. 

 

-   INTRA-RESEARCH COUNCIL/UNIVERSITY 

• www.NERC.ac.uk/data/ 

-  INTRA-SURVEY/INSTITUTION 

• www.bgs.ac.uk BGS Intranet/Geoscience/Metadata, referred to above for the offshore 

areas but also covers the coastal boundary 

• SOC  http://www.soc.soton.ac.uk/cgi-bin/seadog/seadog.pl ).  

Table 2: Non-BGS/SOC databases with references to cruises/programmes 
 

Database Name URL 

British Oceanographic Data Centre www.bodc.ac.uk

US National Geophysical Data 
Centre 

www.ngdc.noaa.gov
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European Directory of Marine 
Environmental Data (EDMED) 

http://www.bodc.ac.uk/frames/index4.html?../services/
edmed/index.html&2

 

Table 3. List of non BGS/SOC sampling databases. 
There are too many samples of many different types and age outside of the BGS and SOC sites 
referred to above to make a sensible list for this report.   

 

Database Name URL 

US National Geophysical Data 
Centre 

www.ngdc.noaa.gov

1.1 Lamont-Doherty Deep-sea 
Sample Repository 

www.ldeo.columbia.edu/CORE_REPOSITORY/RPH
1.html

 

Table 4. Marine Telephone Cables.   

Almost all of the data collected during survey and installation remains as proprietary data and 
requests for use must be addressed to owners/operators. 

 

Cable Name European 
Terminus 

Other 
Terminus 

Owner(s)/Operator(s) Note(s) 

TAT-10 
Transatlantic 
10 

Norden, 
Germany 

Rhode 
Island, 
U.S.A 

AT&T, Deutsche 
Telekom, Netherlands 
PTT 

In-Service: 1992 

AC1 Beverwyjk(Neth) Brookhaven 
U.S.A. 

Global Crossing In-Service: May 
1998 

TAT-14 
Transatlantic 
14 

 New Jersey, 
U.S.A. 

AT&T, BT, Sprint Under 
Construction: 
October 2000 

 

  
Endnote © format  
 
There are more than 690 references saved in digital  Endnote © format.  
 
Bibliographic references have all been assumed to be quality rank 3-5 but have not been 
individually ranked.  All published maps have been assigned a ranking of 5.  
 

The notes field contains items a to d relating to the following legend: 

a. location of data (where is it archived/stored) 

b. cost (free or cost) 
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c. quality ranks: 1. only to be used in extremis 2. quality uncertain or very patchy or of 
doubtful cost effectiveness to retrieve   3. fair to mediocre  4. data useable and free of charge 
or at cost 5. data should be used even if it incurs cost (eg. licensing or processing) 

d. latitude and longitude limits for maps          

For the output in Endnote © without ranking see Appendix 4. 

 

5. References    

See Endnote compilation. 
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Appendix 1 Geological processes 
The SEA7 project area comprises a major part of the coast, the continental shelf, the slopes and 
the deep-water basins occurring to the west of UK (Figure 2).  

The coast and parts of the adjacent continental shelf were connected to the land by regional ice 
sheets during at least 4 regional glaciations at intervals between 10,000 years and more than 
approximately 800,000 years ago.  The significance of the former regional glaciations to the 
geomorphology of SEA7 and to the composition of the seabed sediments is that they were 
associated with thick continental ice sheets that flowed and caused severe sub-ice sheet erosion 
of the underlying ground. The erosion formed the complex fjord-like shape of the coastline and 
transferred mainly non-biogenic gravelly and muddy sediments from the Scottish mainland and 
inner shelf to the seaward margins of the continental ice sheets. They also contributed to modern 
micro-seismicity and crustal warp originating from the post-glacial adjustments to removal of 
large volumes of sediment, changes of ice thickness, and sea-level rise. Although the modern 
SEA7 has very little non-biogenic sediment input it is in a boreal temperate climate zone set in a 
fertile sea with strong near-bottom currents on the continental shelf and slope. In these 
environments the modern sediments mainly consist of mixtures of reworked glacial sediments 
and post-glacial shell carbonates. Thus the remobilised sediments are muddy in locations that are 
sheltered from near-bottom currents, they are sandy in the more exposed locations and all the 
sediment size fractions typically contain >10% biogenic carbonate.  

The seabed environments are strongly influenced by the geomorphology, sediment texture and 
sediment composition. In turn these are influenced by the origins and relative abundances of the 
seabed sediment sources and the amount of sediment reworking by biological processes and by 
geostrophic, tide, wind and storm-surge generated near-bottom currents.   

Coastal geological processes are strongly influenced by the tidal range, which varies from 1- 4m 
with position on the coast.  Coastal and nearshore processes are also strongly influenced by 
exposure to strong waves. For example, extreme-wave-orbital near-bottom current-strengths of 
more than 600cm/sec have been estimated for the 50-year storm in water depths of less than 
100m at sites west of the Hebrides (eg. Pantin, 2001). Under these conditions seabed lithic gravel 
(>2mm diameter) is readily mobilised.   

Further offshore, mean tidal, wave and geostrophically-generated near-bottom currents range 
from less than 50cm/sec to more than 200cm/sec, so that the exposed nearshore, continental shelf 
and upper slope seabed environments in SEA7 are characterised by mobile sands and silts (eg. 
Pantin, 1991).  During the major part of modern times the near bottom currents on the middle to 
outer Hebrides Shelf at the shelfbreak are directed towards the northeast (e.g. Huthnance, 1986).  
Here, the current speeds vary on a regional scale with the shelf and slope geometry, that is, with 
the geological structure that underpins the changes to the seabed geomorphology. 

At the mesoscale, the near-bottom currents and shelf and shelfedge seabed properties also vary 
with changes of seabed topography associated with rock platforms, basins, moraines and 
submarine fans, most of which have also been more or less shaped by glacigene processes (e.g. 
Holmes and Stoker, 1990; Stoker et al, 1993; Stoker, 1995).  At smaller scales, gravel ridges and 
intervening sand infill are associated with iceberg scour in a zone extending from the mid-shelf 
and over the shelfedge to approximately 450m water depth on the upper slope. Mobile sediment 
waves are found in environments ranging from the coast and continental shelf to the deepest-
water basins and   vary in size from the almost-ubiquitous sand ripples (<60cm wavelength) to 
the less common very large bedforms (>100m wavelength).  

Outside of the areas affected by canyons and submarine landslides, the modern deep-basin 
sedimentary processes are dominated by erosion and deposition from contour-following currents 
(contouritic processes) and by deposition from the water column by slow settling and slow 
lateral advection (hemipelagic processes).   
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Regional slope angles at the margins of the Rockall Trough typically range from 1-4º and 
occasionally 7-14º on the upper slope.  Relatively abrupt increases of slope angles and slope 
angles in the order of 2º or more commonly map to sediment-drift (contouritic) bedforms, rock 
crop at or near seabed in areas with very strong currents and to features formed by canyon and 
submarine landslide processes, these last occurring more frequently south of approximately 57ºN 
(Armishaw et a.l, 1998).  Abrupt local changes in seabed gradients in the NE Rockall Basin are 
also related to isolated submarine landslides and are linked to evidence for sub-seabed fluid 
migration and seabed fluid expulsion (Baltzer et al., 1998) in an area also noted for seabed 
mounds and pockmarks (Masson et al., 2001).  Modern submarine landslides occur south of 
approximately 56.5ºN on the Barra and Donegal Fans. These map to relatively steep slope 
angles, prograding deposits associated with fan build-out towards deep-water and to proximity to 
the epicentres of modern seismicity (Holmes, 2002).   

The deep-water areas of the western Rockall Trough and further west have been relatively 
sediment starved compared to those of the eastern Rockall Trough and there are relatively few 
submarine landslides.  The seabed morphology of the unconsolidated sediments is predominantly 
shaped by along-slope sediment transport and hemipelagic sediment deposition and is 
characterised by sediment plastering or sediment drape over underlying structures.  
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November 2002  28 

mailto:Quentin@Geotek.co.uk
mailto:rho@bgs.ac.uk


DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Essex 

CN0 8HA 

S.M.Rowlatt@CEFAS.co.uk

Telephone  01621 78 72 00 

Direct no  01621 78 72 44 

 

Mr Colin Jacobs 

Vikki Gunn (SOC assisting) 

 

Challenger Division for Seafloor Processes 

Southampton Oceanography Centre 

European Way 

Southampton 

SO14 3ZH 

Tel  023 8059 6550 (Gunn) 

 023 8059 6576 (Jacobs) 

Fax  023 8059 6554  

VKG@soc.soton.ac.uk

C.Jacobs@soc.soton.ac.uk

 

Professor Patrick M Shannon (assisting) 

Vikram Unnithan (assisting) 

University College Dublin 

Dept of Geology 

Bellfield 

Dublin 4 

Tel 00353 1706 77 77  

Fax 00353 1283 77 33 

 P.shannon@ucd.ie

Vikram.Unnithan@ucd.ie  
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Appendix 3 Geographical Keywords 

 
N.E. Atlantic Ocean 

Rockall Trough 

Northern Rockall Trough 

N E Rockall Basin 

Maury Channel 

Endymion Spur 

Hatton Bank 

Hatton-Rockall Basin 

Rockall Plateau 

Rockall 

George Bligh Bank 

Bill Bailey Bank 

North Feni Ridge 

Feni Ridge 

Rosemary Bank 

Wyville Thomson Ridge 

Anton Dohrn Seamount 

St Kilda 

Hebrides Shelf 

Hebridean Shelf 

Barra Fan 

Donegal Fan 

Sula Sgeir Fan 

Sula Sgeir 

Malin Shelf 

North Rona 

Butt of Lewis 

Outer Hebrides 

Inner Hebrides 

Scottish Mainland 

Lewis 

South Harris 

Benbecula 

North Uist 

South Uist 

Barra 

Barra Head 

Malin Sea 

North Minch 

South Minch 

The Little Minch 

Sound of Raasay 

Inner Sound 

Raasay 

Rona 

Skye 

Monach Island 

Rhum 

Eigg 

Muck 

Tiree 

Coll 

Mull 

Staffa 

Treshnish Islands 

Skerrymore 

Blackstones Bank 

Mull of Kintyre 

Rathlin Island 

North Channel 

Ailsa Craig 

Firth of Clyde 

Beauforts Dyke 

Luce Bay 

Isle of Man 

Dundalk Bay 

Belfast 

Belfast Loch 

Clyde 

Ailsa Craig 

Bute 

Great Cumbrae 

Little Cumbrae 

Inner Clyde, Clyde 

Enard Bay 

Rubha Coiseach 

Edrochillin Bay 

Cape Wrath 

Solan Bank 

Glasgow 

Stanton Bank(s) 

Geikie Bulge 

Darwin Mounds 

Flannan Trough 

Geikie Escarpment 

Larne 

Kishorn 

Ronan Basin 

Hatton Drift 

Iceland Basin 

Peach Slide 

Summer Islands 

Priest Island 

Finnan Islands 

Western Island 

Shiant Islands 

Loch Roag 

W. Loch Tarbet 

Pabbay 

Monach Islands 

Sound of Barra 

Vatersay Sound 
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Loch Resort 

The Narrows 

Loch Maddy 

Loch Uskavagh 

Loch Carman 

Loch Skipport 

Loch Eynort 

Loch Boisdale 

Castle Bay 

Loch Vatersay Sound  

Red Point 

Berneray Sound 

Shillay Sound 

Stornoway 

Loch Grimashadur 

Loch Luirbost 

Sound of Harris 

Village Bay 

Loch Bracadale 

Ardnamurchan Point 

Tiree Passage 

Loch Soridain 

Jura Sound 

Firth of Lorne 

Oban 

Loch Fyne 

Loch Long 

Loch Linnhe 

Loch Faslane 

Greenock 

Dumbarton 

Sound of Mull 

Loch Sunart 

Sound of Sleat 

Loch Hourne 

Loch Alsh 

Loch Carron 

Loch Torridon 

Loch Garloch 

Loch Etive 

Gruinard Bay 

Loch Broom 

Loch Kanaird 

Loch Inver 

Point of Stoer 

Eddrachillis Bay 

Loch Lauford 

Loch Inchard 

Kilbrannan Sound 

Ailsa Craig 

Loch Ryan 

Stranraer 

Mull of Galloway 

Burrow Head 

Peel 

Isle of Man 

Port Erin 

Calk Sound 

Port St Mary 

Castletown Bay 

Loch Carlingford 

Strangford Loch 

Donaghadee Sound 

Ardglass Harbour 

Killough Harbour 

Larne Harbour 

The Maidens 

Portrush 

Kilbrannon Sound 

Campbelton Loch 

Sanda Island 

Holy Loch 

Ardrossan 

Greenock 

Gourock 

Gareloch 

Rhu Marrows 

Faslane 

Loch Goil 

Loch Striven 

Dunoon 

Inchmarnock Water 

Loch Gilp 

Loch Tarbet 

Gigha 

Sound of Gigha 

Corryvrechan 

Loch Crinan 

Loch Etive 

Loch Crenan 

Loch Leven 

Loch Eil 

Ballachulish Bay 

Lismore Island 

Linn of Morven 

Lynn of Lorne 

Loch Ailine 

L. A’Choire 

Loch Nevis 

Loch Tudth 

Sound of Iona 

Treshnish 

Gott Bay 

Gunna Sound 

Loch Eathama 

Mallaig 

Kyle Rhea 

Loch Euich 
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Loch Alsh 

Kyleakin 

Strome Narrows 

Broadford Bay 

Loch Kishorn 

Caol Moire 

Loch Sheldaig 

Ayr Bay 

Brodick Bay 

Irvine Harbour 

Troon Harbour 

Ayr Harbour 

Ullapool 

Firth of Lorne 

 

End of geographical 
keywords 

November 2002  32 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Appendix 4  Bibliography 

 
Annotated references in Endnote© format are on compact disc. 

The following references are output from the Endnote © format files: 

 

Abrantes, F., Baas, J., Haflidason, H., Rasmussen, T.L., Klitgaard, D., Loncaric, N. & 
Gaspar, L. 1998. Sediment fluxes along the north-eastern European Margin: inferring 
hydrological changes between 20 and 8 Ka. Marine Geology, 152, 7-23.  
 
(AFEN), A.F.E.N. 1998. UK Continental Shelf 17th Round Atlantic Margins 
Environmental Survey [CD-ROM]. CD-ROM, (Southampton). 
 
(AFEN), A.F.E.N. 2000. Environmental Surveys of the Seafloor of the UK Atlantic 
Margin. CD-ROM, (Daventry). 
 
Akhmetzanov, A.M., van Weering, T.C.E., Kenyon, N.H. & Ivanov, M.K. 1998. 
Carbonate mounds and reefs at the Rockall Trough and Porcupine margins. 69 in 
Carbonate mud mounds and cold water reefs: deep-biosphere-geosphere coupling. 
TTR-7 post cruise conference. Mol, B.D. (editor). (Gent, Belgium: University of Gent.) 
 
Alcock, G.A. 1982. Offshore bottom pressure records. North Channel of Irish Sea 1979, 
Malin Shelf 1979, Rockall Trough 1979. 
 
Allen, J.A. 1960. Manganese deposition on the shells of living molluscs. Nature, 185, 
336-337.  
 
Allen, N.H. 1983. Recent temperate carbonate deposits on the continental shelf north 
and west of Scotland: distribution, sedimentology and reserves. Unpublished thesis, 
University of Strathclyde. 
 
Andersen, M.S. 1988. Late Cretaceous and early Tertiary extension and volcanism 
around the Faeroe Islands. In: Morton, A.C. & Parson, L.M. (eds.). Early Tertiary 
volcanism and the opening of the NE Atlantic. 39. Geological Society of London, 
London, 115-122. 
 
Andersen, M.S. & Boldreel, L.O. 1995. Effect of Eocene-Miocene Compression 
Structures on the bottom-water currents in the Faeroe-Rockall area. In: Scrutton, R.S., 
Stoker, M.S., Shimmield, G.B. & Tudhope, A.W. (eds.). Geological Society Engineering 
Geology Special Publication. Quaternary Engineering Geology. 90. 141-143. 
 
Andersen, M.S., Nielsen, T., Sorensen, A.B., Boldreel, L.O. & Kuijpers, A. 2000. 
Cenozoic sediment distribution and tectonic movements in the Faroe region. In: 
Chalmers, J.A. & Cloetingh, S. (eds.). Global and Planetary Change. Neogene uplift and 
tectonics around the North Atlantic. 24; 3-4. Elsevier, Amsterdam, Netherlands, 239-
259. 
 
Anderson, S.J. & Bracey, J.S. 1999. Environmental management of deep-water 
exploration, Rockall Trough. 17-19 in AAPG, Tulsa, Oklahoma, USA.) 

November 2002  33 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Anderton, R., Bridges, P.H., Leeder, M.R. & Sellwood, B.N. 1979. A dynamic 
stratigraphy of the British Isles: a study in crustal evolution. George Allen & Unwin, 
London. 
 
Andrews, J.T., Austin., W.E.N., Bergsten, H. & Jennings, A.E. 1996. The Late 
Quaternary palaeoceanography of North Atlantic margins: an introduction. In: Andrews, 
J.T., Austin, W.E.N., Bergsten, H. & Jennings, A.E. (eds.). Geological Society Special 
Publication, 111. Late Quaternary Palaeoceanography of the North Atlantic Margins. 
Geological Society, London, 1-6. 
 
Anon. 1982. Current measurements and hydrography in the Rockall Trough and Faroe-
Shetland channel: RRS Frederick Russell Cruise 82/2, March 16-March 29 1982. IOS 
Cruise Rep [Godalming], 127.  
 
Anon. 1992. New survey of the UK Rockall continental shelf. Geographical Journal, 158, 
Pt 2, 250.  
 
Ardus, D.A. & Chesher, J.A. 1977. RRS Challanger Cruise - Leg 2, 30 September - 14 
October 77/CH/02. 
 
Ardus, D.A. & Harrison, D.J. 1990. The assessment of aggregate resources from the 
UK continental shelf. In: Ardus, D.A. & Champ, M.A. (eds.). Ocean Resources, Vol. 1, 
Assessment and Utilisation. 1. Kluver, Dordrecht, 113-128. 
 
Armishaw, J.E., Holmes, R. & Stow, D.A.V. 1996. The Barra Fan: a mixed 
contourite/turbidite sediment body on the West Hebridean margin. 66 in Applied 
Geoscience conference Warwick University 15-18 April 1996. Geological Society, 
London.) 
 
Armishaw, J.E., Holmes, R. & Stow, D.A.V. 1998. Morphology and sedimentation on the 
Hebrides Slope and Barra Fan, NW UK continental margin. In: Stoker, M.S., Evans, D. 
& Cramp, A. (eds.). Geological Processes on Continental Margins: Sedimentation, 
Mass-Wasting and Stability. Geological Society, London, Special Publications, vol 129. 
Geological Society, London, 81-104. 
 
Armishaw, J.E. 1999. Bottom current accumulation and sediment fluxes on the 
Hebridean Slope. Unpublished thesis, University of Southampton. 
 
Armour, A.R. & Bott, M.H.P. 1977. The Hebridean Margin Seismic Project of 1975. The 
Geophysical Journal of the Royal Astronomical Society, 49, Pt 1, 284.  
 
Austin, W.E.N. 1991. Late Quaternary Benthonic Foraminiferal Stratigraphy of the 
Western UK Continental Shelf. Unpublished PhD. thesis, University of Cardiff. 
 
Austin, W.E.N. 1992. Late Quaternary Benthonic Foraminiferal Stratigraphy of the 
Western UK Continental Shelf. Quaternary Newsletter, 68, 18-19.  
 
Austin, W.E.N., Kroon, D., Shimmield, G.B. & Derrick, S. 1994. High resolution marine 
records of the last glacial/interglacial transition. (Abstract). Mineralogical Magazine, 
58A, 31.  
 

November 2002  34 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Austin, W.E.N., Kroon, D. & Stoker, M.S. 1996. Piston coring the Hebridean margin - an 
initiative within the Images programme. NERC Small Resaerch Grant: GR/01595’A’. 
 
Austin, W.E.N., Derrick, D., Kroon, D., Shimmield, G.B. & Thompson, R. 1996. 
Palaeoceanographic records from the continental slope N.W. Scotland. 64 in Applied 
Geoscience conference Warwick University 15-18 April 1996. Geological Society, 
London.) 
 
Austin, W.E.N. 1996. Quantifying down-slope transportation: stable isotope records 
from benthic foraminifera. 68 in Applied Geoscience conference Warwick University 15-
18 April 1996. Geological Society, London.) 
 
Austin, W.E.N. & Kroon, D. 1996. The Lateglacial palaeoceanographic evolution of the 
Hebridean Continental Shelf, N.W. Scotland. In: Andrews, J.T., Austin, W.E.N. & 
Bergsten, H.E. (eds.). The Lateglacial Palaeoceanography of the North Atlantic 
Margins. Geological Society Special Publication 111. Geological Society of London, 
London, 187-214. 
 
Austin, W.E.N. 1996. North East Atlantic benthic foraminifera: Modern distribution 
patterns and palaeoecological significance. In: Andrews, J.T., Austin, W.E.N., Bergsten, 
H. & Jennings, A.E. (eds.). Geological Society Special Publication, 111. Late 
Quaternary Palaeoceanography of the North Atlantic Margins. Geological Society, 
London, 679-691. 
 
Austin, W.E.N. & Kroon, D. 1998. North Atlantic thermohaline circulation during the last 
15000 years: testing the 'Superconveyor' Theory. 109 in GeoScience 98, (Keele 
University, 14-18 April 1998) Abstracts Volume. Geological Society of London. 
 
Austin, W.E.N. & Evans, J.R. 2000. Benthic foraminifera and sediment grain size 
variability at intermediate water depths in the Northeast Atlantic during the late Pliocene 
- early Pleistocene. Marine Geology, 170, 423-441.  
 
Austin, B.J. 2000. Rockall Trough Shallow Stratigraphy and Geohazards Study, RSG 
Project No: 98/23. 
 
Austin, W.E.N. & Kroon, D. 2001. Deep sea ventilation of the northeastern Atlantic 
during the last 15,000 years. Global and Planetary Change, 30, 13-31.  
 
Backstrom, D.L. & Kuijpers, A. 1997. A late Quaternary paleoceanographic record (core 
ENAM-30) from near the Faeroe Bank Channel outlet. 1st ENAM II Workshop. Geomar. 
 
Backstrom, D.L. 2000. Late Quaternary paleoceanography and paleoclimate of the 
North Atlantic Ocean. (Late Quaternary paleoceanography and paleoclimate of the 
North Atlantic Ocean). Goteborg University, Earth Sciences Centre. Goteborg, Sweden.  
 
Bacon, M. 1972. Cruise report for surveys in Moray Firth and Sea of Hebrides.  MGU 
project no 72/05. Marine Geophysics Report No. 35. 
 
Bailey, R.J., Grzywacz, J.M. & Buckley, J.S. 1974. Seismic Reflection Profiles of the 
Continental Margin bordering the Rockall Trough. Journal of the Geological Society of 
London, 130, 55-69.  
 

November 2002  35 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Bailey, R.J. & Haynes, J.R. 1974. New dredge samples from the continental margin 
bordering Rockall Trough. Marine Geology, 16, Pt 3, M57-M62.  
 
Ballantyne, C.K., McCarroll, D., Nesje, A., Dahl, S.O. & Stone, J.O. 1998. The last ice 
sheet in North-West Scotland: reconstruction and implications. Quaternary Science 
Reviews, 17, 1149-1184.  
 
Ballantyne, C.K., McCarroll, D., Nesje, A., Dahl, S.O., Stone, J.O. & Fifield, L.K. 1998. 
High-resolution reconstruction of the last ice sheet in NW Scotland. Terra Nova, 10, 63-
67.  
 
Ballantyne, C.K. & Hallam, G.E. 2001. Maximum altitude of late Devensian glaciation on 
South Uist, Outer Hebrides, Scotland. Proceedings of the Geologists' Association, 112, 
155-167.  
 
Baltzer, A., Evans, D. & Long, D. 1996. Differentiation of the origin of debris flows on the 
West Shetland slope. Applied Geoscience conference Warwick University 15-18 April 
1996. Geological Society, London. 
 
Baltzer, A., Howe, J.A. & Stoker, M.S. 1997. Paleo current formed sediment waves on 
the Geikie Edge, NW of UK margin. Terra Nova, Volume 9, Abstract Supplement 1, 9, 
262.  
 
Baltzer, A. 1997. Sediment waves on the Geikie edge, NW of UK Margin. 1st ENAM II 
Workshop. Geomar. 
 
Baltzer, A., Holmes, R. & Evans, D. 1998. Debris flows on the Sula Sgeir Fan, NW of 
Scotland. In: Stoker, M.S., Evans, D. & Cramp, A. (eds.). Geological Processes on 
Continental Margins: Sedimentation, Mass-Wasting and Stability. Geological Society, 
London, Special Publications, Vol. 29. Geological Society of London, London, 105-115. 
 
Baltzer, A., Walter-Simmonet, A. V., Evans. and Long, D. 1999. Clay mineral variations 
in glacigenic versus classic debris flows on the continental slope west and north of 
Scotland. 16 in North East Atlantic Slope Processes: Multi-Disciplinary Approaches, 
Abstract Book. Conference 24-27th January 1999. Friend, P.a.K., N. (editor). 
Southampton Oceanography Centre, Southampton, UK. 
 
Banaszek, A.D. & MacDonald, D.C.C. 1985. UK Continental slope Experiment 
(CONSLEX) 1982/83 Offshore bottom pressure records. 
 
Banner, F.T. 1979. Seabed resources, potential and actual (excluding hydrocarbons). 
The North-West European shelf seas: the sea bed and the sea in motion - II. Physical 
and Chemical Oceanography, and Physical Resources. Elsevier, Amsterdam. 
 
Banner, F.T. & Culver, S.J. 1979. Sediments of the North-Western European Shelf. In: 
Banner, F.T., Collins, M.B. & Massie, K.S. (eds.). The North-West European shelf seas: 
the sea bed and the sea in motion - I. Geology and sedimentology. Elsevier, 
Amsterdam, 271-300. 
 
Barber, P.L., Dobson, M.R. & Whittington, R.J. 1979. The geology of the Firth of Lorne 
as determined by seismic and dive sampling methods. Scottish Journal of Geology, 15, 
217-230.  

November 2002  36 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Barton, A.J. & White, R.S. 1997. Volcanism on the Rockall continental margin. Journal 
of the Geological Society of London, 154, Pt 3, 531-536.  
 
Belderson, R.H., Kenyon, N.H. & Stride, A.H. 1970. Holocene sediments on the 
continental shelf west of the British Isles. pages 157-170. 
 
Benn, D.I. 1997. Glacier fluctuations in western Scotland. Quaternary International, 38, 
137-147.  
 
Bentley, P.A.D. 1986. Geophysical studies in southern and central Rockall Trough, 
northeast Atlantic. Unpublished thesis, University of Edinburgh. 
 
Bentley, P.A.D. & Scutton, R.A. 1987. Seismic investigations into the basement 
structure of southern Rockall Trough. In: Brooks, J. & Glennie, K.W. (eds.). Petroleum 
Geology of North West Europe. Graham & Trotman, London, 667-675. 
 
Berggren, W.A. & Schnitker, D. 1983. Cenozoic marine environments in the North 
Atlantic and Norwegian-Greenland Sea. In: Bott, M.H.P., Saxov, S., Talwani, M. & 
Thiede, J. (eds.). Structure and development of the Greenland-Scotland Ridge; new 
methods and concepts. Plenum, New York and London, 495-548. 
 
Berthois, L. & Roa, P. 1967. Interprétation des analyses de minéraux lourds par 
pourcentages pondérés, dans la région des Feroër-Écosse-Hébrides. Compte Rendu 
Academie des Sciences Serie D, 265, 195-197.  
 
Berthois, L. & Buit, M.H.D. 1971. Contribution à l’étude de la sédimentation en 
l’Atlantique nord: zone comprise entre les Archipels Faeröe - Shetland  - Orcades - 
Hébrides. Bulletin de l’Institut du Geologie du Bassin d’Aquitaine, 11, 365-374.  
 
Berthois, L., Latouche, C. & Parra, M. 1973. Etude minéralogique et géochimique de 
quelques sédiments de la zone comprise entre les Archipels: Faeröe, Shetland, 
Orcades, et Hébrides. Contribution à la connaissance de l’origine des sédiments dans 
le domaine profond de l’Atlantique Nord-oriental. Bulletin de l’Institut du Geologie du 
Bassin d’Aquitaine, 14, 3-17.  
 
Bertram, C.J., Elderfield, H., Shackleton, N.J. & Macdonald, J.A. 1995. 
Cadmium/calcium and carbon isotope reconstructions of the glacial northeast Atlantic 
Ocean. Palaeoceanography, 10, 563-578.  
 
Bett, B.J. 1997. RRS Charles Darwin Cruise 101C Leg 2, 14 Jul-20 Aug 1996, Atlantic 
Margin Environmental Survey: seabed survey of the shelf edge and slope west of 
Shetland. 
 
Bett, B.J. 1998. The Biological Environment – the Atlantic Margin Environmental 
Surveys. Atlantic Frontier Environmental Conference 6th & 7th October 1998 (Abstracts 
of Presentations). Atlantic Frontier Environmental Forum, A. (editor).  
 
Bett, B. 1998. Observations on the seabed mound field centred at approximately 
59.50N 007.30W. Report to CONOCO UK and Atlantic Frontiers Environmental 
Network, 15 pages. Unpublished manuscript. 
 

November 2002  37 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Bett, B.J. 1999. RRS Charles Darwin Cruise 112C, 19 May-24 Jun 1998. Atlantic 
margin environmental survey: seabed survey of deep-water areas (17th round tranches) 
to the north and west of Scotland. Cruise Report of the Southampton Oceanography 
Centre, Issue 25, 1-171.  
 
Bett, B.J., Pearson, T.H. & Sørensen, J. 2000. Expert review of seabed fauna and 
chemistry. pages 58. 
 
Bett, B.J. & Axelsson, M. 2000. Section 4.2: Survey Photography. In: Network, A.F.E. 
(ed.). Environmental Surveys of the Seafloor of the UK Atlantic Margin [CD-ROM]. 
Geotek Ltd, Daventry. 
 
Bett, B.J. 2001. UK Atlantic Margin Environmental Survey: Introduction and overview of 
bathyal benthic ecology. Continental Shelf Research, 21, 917-956.  
 
Bett, B.J. 2001. RRS Charles Darwin cruise 119C. Initial assessment of seabed 
observations made during the White Zone (WhiZ) Environmental Survey: Seabed 
survey of the deep-waters to the north and west of Shetland. 
 
BGS. 1985. Isle of Man 54N 06W. Seabed sediment and Quaternary geology 1:250 
000. Ordnance Survey. 
 
BGS. 1986. Rona 59N 06W. Seabed sediments 1: 250 000. Ordnance Survey. 
 
BGS. 1986. Malin 55N 08W. Seabed sediments 1: 250 000. Ordnance Survey. 
 
BGS. 1986. Clyde 55N 06W. Seabed sediment and Quaternary geology 1: 250 000. 
Ordnance Survey. 
 
BGS. 1988. Little Minch (Inlcuding part 57N 06W Great Glen) 57N 08W. Seabed 
sediment and Quateranry geology 1: 250 000. Ordnance Survey. 
 
BGS. 1988. Tiree (including part Argyll) 56N 08W. Seabed sediments and Quaternary 
geology 1: 250 000. Ordnance Survey. 
 
BGS. 1988. Sula Sgeir, 59N 08W. Seabed sediments 1: 250 000. Ordnance Survey. 
 
BGS. 1989. Sub-Pleistocene geology of the British Isles and adjacent continental shelf 
1:1 000 000. 
 
BGS. 1989. Sutherland 58N 06W. Seabed sediments 1: 250 000. Ordnance Survey. 
 
BGS. 1989. Geikie, 58N 10W. Seabed sediments 1: 250 000. Ordnance Survey. 
 
BGS. 1989. Lewis, 58N 8W. Seabed sediments 1: 250 000. Ordnance Survey. 
 
BGS. 1990. Peach 56N 10W. Seabed sediments 1: 250 000. Ordnance Survey. 
 
BGS. 1991. Geology of the United Kingdon, Ireland and adjacent continental shelf: 
North sheet. British Geological Survey 1:1 000 000. 
 
BGS. 1991. St Kilda 57N 10W. Seabed sediments 1: 250 000. Ordnance Survey. 

November 2002  38 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
BGS. 1994. East Irish Sea (including Isle of Man and Lake District) 54N 06W solid 
geology. Solid geology 1:250 000. Ordnance Survey. 
 
Binns, P.E. 1972. IGS Continental Shelf Unit II, The Sea of The Hebrides,  Cruise 
Report m.v. Whitehorn 7 Apr/8 May 1972 Cruise CSU II 72/W2. 
 
Binns, P.E. 1972. Helen's Reef, Rockall: Field report on joint IGS/NIO diving survey 
from RFA Engadine, 16-30 June 1972. 
 
Binns, P.E. 1972. The Sea of the Hebrides, MV Whitehorn, 7th April - 8th May 1972: 
Cruise CSU II 72/W2. Marine Geology Internal Report. 
 
Binns, P.E., McQuilllin, R. & Kenolty, N. 1974. The geology of the Sea of the Hebrides. 
 
Binns, P.E. & Fannin, N.G.T. 1975. Cruise Report m.v. Whitehorn 20 June to 3 July 
1973 Cruise CSU II 73/WH/13. 
 
Biscaye, P.E. 1965. Mineralogy and Sedimentation of Recent Deep-Sea Clay in the 
Atlantic Ocean and Adjacent Seas and Oceans. Geological Sociey of America Bulletin, 
76, 803-832.  
 
Bishop, P. 1977. Glacial and post-glacial sedimentation in the Minches, North West 
Scotland. Unpublished thesis, University of London. 
 
Bishop, P. & Jones, E.J.W. 1979. Patterns of glacial and post-glacial sedimentation in 
the Minches, North-West Scotland. In: Banner, F.T., Collins, M.B. & Massie, K.S. (eds.). 
The North-West European shelf seas: the sea bed and the sea in motion - 1. Geology 
and sedimentology. Elsevier, Amsterdam, 89-94. 
 
Björck, S., Kromer, B., Johnsen, S., Bennike, O., Hammarlund, D., Lemdahl, G., 
Possnert, G., Rasmussen, T.L., Wohlfarth, B., Hammer, C.U. & Spurk, M. 1996. 
Synchronized terrestrial-atmospheric deglacial records around the North Atlantic. 
Science, 274, 1155-1160.  
 
Bjorklund, K.R. & Ciesielski, P.F. 1994. Ecology, morphology, stratigraphy, and the 
paleoceanographic significance of Cycladophora davisiana davisiana; Part I, Ecology 
and morphology. Marine Micropaleontology, 24, 71-88.  
 
Blakiston Houston, L.M.L. 1993. Distribution and dynamics of nutrients on the Scottish 
NW Shelf Region. Unpublished thesis, University of Belfast. 
 
Boldreel, L.O. & Andersen, M.S. 1993. Late Paleocene to Miocene compression in the 
Faeroe-Rockall area. 1025-1034 in Proceedings of the 4th conference on Petroleum 
Geology in Northwest Europe, 1992. Geological Society of London.) 
 
Boldreel, L.O. & Andersen, M.S. 1995. The relationship between the distribution of 
Tertiary sediments and Tectonic processes and deep water circulation around the 
Faeroe Islands. In: Scrutton, R.S., Stoker, M.S., Shimmield, G.B. & Tudhope, A.W. 
(eds.). The Tectonics, Sedimentation and Palaeoceanography of the North Atlantic 
Region. Geological Society of London Special Publication. 90.145-158. 
 

November 2002  39 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Boldreel, L.O. & Anderson, M.S. 1995. The relationship between the distribution of 
Tertiary sediments, tectonic processes and deep-water circulation around the Faroe 
Islands. In: Scrutton, R., Stoker, M.S., Shimmield, D.B. & Tudhope, A.W. (eds.). The 
tectonics, sedimentation and palaeoceanography of the North Atlantic region. 
(Geological Society of London Special Publication). 90. Geological Society of London, 
London. 
 
Boldreel, L.O. & Andersen, M.S. 1998. Paleogene and Neogene vertical tectonic 
movement on the Faeroe-Rockall Plateau. 81-82 in Neogene Uplift and Tectonics 
around the North Atlantic - International workshop, Copenhagen, May 18-19 1998. 
Boldreel, L.a.J. P. (editor). Geological Survey of Denmark and Greenland (GEUS).) 
 
Bond, G., Showers, W., Cheseby, M., Lotti, R., Almasi, P., de Menocal, P., Priore, P., 
Cullen, H., Hajdas, I. & Bonani, I. 1997. A pervasive millennial-scale cycle in North 
Atlantic Holocene and Glacial climates. Science, 278, 1257-1266.  
 
Booth, D.A. & Ellet, D.J. 1975. The Scottish continental slope current. Continental Shelf 
Research, 2, 127-146.  
 
Borenas, K.M. & Lundberg, P.A. 1988. On The Deep-Water Flow Through The Faroe 
Bank Channel. Journal Of Geophysical Research, 93, 1281-1292.  
 
Borthwick, A. 1995. Glacial Geology and Sedimentation of the North Lewis Basin. QRA 
Annual Discussion Meeting, 1995 Abstract Volume The Lateglacial Palaeoceanography 
of the North Atlantic Margins. Andrews, J.T., Austin, W.E.N. & Bergsten, H.E. (editors).  
 
Bott, M.H.P. & Watts, A.B. 1970. Deep sedimentary basins proved in the Shetland-
Hebridean continental shelf and margin. Nature, 227, 265-268.  
 
Bott, M.H.P. 1978. The origin and development of the continental margins between the 
British Isles and southeastern Greenland. In: Bowes, D.R. & Leake, B.E. (eds.). Crustal 
evolution in northwestern Britain and adjacent regions. (Geological Society of London 
Special Publications). 10. Geological Society of London, London, 377-392. 
 
Bott, M.H.P., Saxov, S., Talwani, M. & Thiede, J. 1983. Structure and development of 
the Greenland-Scotland Ridge: New Methods and Concepts. Plenum Press, New York 
and London. 
 
Boulton, G.S., Chroston, N.P. & Jarvis, J. 1981. A marine seismic study of late 
Quaternary sedimentation and inferred glacier fluctuations along western Inverness-
shire, Scotland. Boreas, 10, 39-51.  
 
Boulton, G.S., Peacock, J.D. & Sunderland, D.G. 1991. Quaternary. In: Craig, G.T. 
(ed.). Geology of Scotland. Geological Society of London Publishing House, Bath, 503-
543. 
 
Bout Roumazeilles, V., Vanderaveroet, P., Recourt, P. & Davies, G. 2001. Mineralogical 
and geochemical records of glacial-interglacial cycles in the North Atlantic Ocean over 
the last million years. Journal of Conference Abstracts, 6, 126.  
 
Bowden, R. & Orford, J.D. 1984. Residual sediment cells on the morphologically 
irregular coastline of the Ards Peninsula, Northern Ireland. (Proceedings of the Royal 

November 2002  40 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Irish Academy, Section B: Biological, Geological and Chemical Science). Royal Irish 
Academy, Dublin, Ireland. 
 
Bowen, D.Q. 1991. Time and space in glacial sediment systems of the British Isles. In: 
Elders, J., Gibbard, P.L. & Rose, J. (eds.). Glacial Deposits of Great Britain and Ireland. 
A A Balkema, Rotterdam, 3-11. 
 
Bowen, D.Q., Phillips, F.M., McCabe, A.M., Knutz, P.C. & Sykes, G.A. 2002. New data 
for the Last Glacial Maximum in Great Britain and Ireland. Quaternary Science Reviews, 
21, 89-101.  
 
Britsurvey. 1995. Shell UK Exploration and Production: North Atlantic surveys - North 
Feni Ridge, Rockall Trough and Maury Channel. Volume 3: Oceanographic, water and 
sediment sample analyses. 
 
Britsurvey. 1995. Shell UK Exploration and Production: North Atlantic surveys - North 
Feni Ridge. Volume 2: Detailed report. 
 
Brodie, J. & White, N. 1994. Sedimentary basin inversion caused by igneous 
underplanting: Northwest European Continental Shef. Geology, 22, 147-150.  
 
Brooks, J. & Glennie, K.W. 1987. Petroleum geology of North West Europe. Graham 
and Trotman, London. 
 
Browne, M.A.E. & McMillan, A.A. 1984. Shoreline inheritance and coastal history in the 
Firth of Clyde. Scottish Journal of Geology, 20, 119-120.  
 
Buchanan, J.Y. 1981. On the composition of oceanic and littoral manganese nodules. 
Transactions of the Royal Society of Edinburgh, 36, 459-483.  
 
Buckley, J.S. & Bailey, R.J. 1975. Geophysical evidence on the nature of the Hebrides 
Terrace Seamount. Scottish Journal of Geology, 11, 37-45.  
 
Bulat, J. 1991. The Rockall continental margin: A review of existing seismic data. BGS 
marine Geology Technical Report. 
 
Bulat, J. & Long, D. 1998. Creation of seabed feature maps from 3D seismic horizon 
data sets. 
 
Bulat, J. & Long, D. 2000. Use of 3D exploration surveys for regional images of the 
seabed. Geoscience 2000, Manchester.  
 
Bulat, J. & Long, D. 2000. Use of commercial 3D seismic in imaging sedimentary 
processes west of Britain. Seismic expression of contourites and related deposits: a 
seismic workshop, Trieste, 36-37.  
 
Burrows, M., Thorpe, S.A. & Meldrum, D.T. 1999. Dispersion over the Hebridean and 
Shetland shelves and slopes. Continental Shelf Research, 19, 49-55.  
 
Burrows, M. & Thorpe, S.A. 1999. Drifter observations of the Hebrides slope current and 
nearby circulation patterns. Annales Geophysicae-Atmospheres Hydrospheres And 
Space Sciences, 17, 280-302.  

November 2002  41 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Burton, J.D. & Young, M.L. 1979. Trace metals in the shelf seas of the British Isles. In: 
Banner, F.T., Collins, M.B. & Massie, K.S. (eds.). The North-West European shelf seas: 
the sea bed and the sea in motion - II. Physical and chemical oceanography, and 
physical resources. Elsevier, Amsterdam, 494-516. 
 
Butler, C.A. 1995. Basement fault reactivation: the kinematic evolution of the Outer 
Hebrides Fault Zone, Scotland. Unpublished thesis, University of Durham. 
 
Calvert, S.E. & Price, N.B. 1970. Composition of manganese nodules and manganese 
carbonates from Loch Fyne, Scotland. Mineralogy and Petrology, 29, 215-233.  
 
Cameron, T.D.J. & Holmes, R. 1999. The continental shelf. In: Bowen, D.Q. (ed.). A 
revised correlation of Quaternary deposits in the British Isles. (Geological Society of 
London Special Publications). 23. Geological Society of London, London, 125-139. 
 
Carrie, R.H., Mitchell, L. & Black, K.D. 1998. Fatty acids in surface sediment at the 
Hebridean shelf edge, west of Scotland. 1583-1593 in Advances in organic 
geochemistry 1997; proceedings of the 18th international meeting on Organic 
geochemistry; Part II, Biogeochemistry. Horsfield, B., Radke, M., Schaefer, R. & Wilkes, 
H. (editors). Pergamon. Oxford-New York, International.) 
 
Carter, R.W.G., Devoy, R.J.N. & Shaw, J. 1989. Late Holocene sea levels in Ireland. In: 
Late Quaternary sea-level changes and crustal movements in the British Isles. Journal 
of Quaternary Science. 4. John Wiley and Sons for the Quaternary Research 
Association, Chichester, 7-24. 
 
Cartwright, D.E. 1969. Extraordinary tidal currents near St. Kilda. Nature, 223, 928-932.  
 
Castillo, P.F. 1999. Sedimentation of organic matter on the Hebridean Shelf. 
Unpublished PhD thesis, University of Wales. 
 
Caston, G.F. 1975. Igneous dykes and associated scour hollows of the North Channel, 
Irish Sea. Marine Geology, 18, M77-M85.  
 
Caston, G.F. 1976. The floor of the North Channel, Irish sea: a side-scan sonar survey. 
 
Cater, D.J.T., Loynes, J. & Challenor, P.G. 1987. Estimates of extreme current speeds 
over the continental slope off Scotland. 
 
Chapman, T.J., Broks, T.M., Corcoran, C.V., Duncan, L.A. & Dancer, P.N. 1999. The 
structural evolution of the Erris Trough, offshore northwest Ireland, with implications for 
hydrocarbon generation. In: Fleet, A.J. & Boldy, S.A.R. (eds.). Petroleum Geology of 
Northwest Europe: Proceedings of the 5th Conference. Geological Society, London, 
455-469. 
 
Cherriman, J.W. & Gould, W.J. 1982. RRS 'Frederick Russell' Cruise 82/2, March 16 - 
March 29, 1982. Current Measurements and Hydrography in the Rockall Trough and 
Faeroe-Shetland Channel. 
 
Chesher, J.A. & Evans, D. 1976. Offshore Geology of the Western Isles and its 
Economic Significance. 

November 2002  42 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Chesher, J.A., Smythe, D.K. & Bishop, P. 1983. The geology of The Minches, Inner 
Sound and Sound of Raasay. IGS Report. 
 
Chesher, J.A. 1985. British Magnus Cruise 85/09, Leg 1, 5th - 28th August 1985: St 
Kilda sheet, NW Atlantic Margin.  Cruise Report. Marine Geology Internal Report. 
 
Chesher, J.A. & Smythe, D.K. 1986. Little Minch, Sheet 57N - 08W, 1:250 000 Map 
Series, Solid Geology. Ordnance Survey, Southampton for the British Geological 
Survey, Natural Environment Research Council. 
 
Chesher, J.A. 1987. Cruise Report of Magnus Heinason, 17 September - 4th October 
1987. NE Atlantic. 
 
Chesher, J.A. 1992. The Barra Fan Cruise report. BGS Technical Report. 
 
Chi, J. & Mienert, J. 1996. Linking physical property records of Quaternary sediments to 
Heinrich events. Marine Geology, 131, 57-73.  
 
Chuter, A. 1979. Study to see if 'north-west frontier' oil is commercial [Rockall Trough]. 
Engineer [London], 249/6432, 12.  
 
Clift, P.D. & Turner, J. 1998. Paleogene igneous underplating and subsidence 
anomalies in the Rockall-Faeroe-Shetland area. Marine and Petroleum Geology, 15, 
223-243.  
 
Clift, P.D., Charter, A. & Hurford, A.J. 1998. The erosional and uplift history of NE 
Atlantic passive margins: constraints on a passing plume. Journal of the Geological 
Society of London, 155, 787-800.  
 
CLIMAP. 1976. The Surface of the Ice-Age Earth. Science. Science, New York, 191, 
1131-1137.  
 
Cloetingh, S., Gradstein, F.M., Kooi, H., Grant, A.C. & Kaminski, M. 1990. Plate 
reorganization: a cause of rapid late Neogene subsidence and sedimentation around 
the North Atlantic? Journal of the Geological Society of London, 147, 495-506.  
 
Cockburn, A.M. 1935. The geology of St Kilda. Transactions of the Royal Society of 
Edinburgh, 58, 511-547.  
 
Cole, G.A.J. & Crook, T. 1910. On the rock specimens dredged from the floor of the 
Atlantic off the coast of Ireland. 
 
Condensed Report. 1995. Survey of Coastal Erosion in the Western Isles. 
 
Corfield, S., Murphy, N. & Parker, S. 1999. The structural and stratigraphic framework of 
the Irish Rockall Trough. In: Fleet, A.J. & Boldy, S.A.R. (eds.). Petroleum Geology of 
Northwest Europe: Proceedings of the 5th Conference. 407-420. 
 
Cremer, M., Faugeres, J.M. & Poutiers, J. 1982. Les glacis continentaux de marge 
stable; morphologie et dynamique sedimentaire, evolution au Quaternaire recent 
Translated Title: The continental slope of a stable margin; morphology and sedimentary 

November 2002  43 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

dynamics; evolution during the upper Quaternary. In: Bulletin de la Societe Geologique 
de France. Oceans-paleoceans; Seance specialisee de la Societe geologique de 
France. Translated Title: Oceans--paleo-oceans; special session of the Geological 
Society of France. 24. Societe Geologique de France. Paris, France, 433-446. 
 
Cremer, M., Faugeres, J.C., Grousset, F. & Gonthier, E. 1993. Late Quaternary 
sediment flux on sedimentary drifts in the Northeast Atlantic. Sedimentary Geology, 82, 
89-101.  
 
Crofts, R. & Ritchie, W. 1973. Beaches of Mainland Argyll. 
 
Cronan, D.S. 1969. Recent sedimentation in the central NE Irish Sea. IGS Report. 
 
Cronan, D.A. 1970. Geochemistry of Recent sediments from the central NE Irish Sea. 
IGS Report. 
 
Cunningham, G.A. & Shannon, P.M. 1997. The Erris Ridge; a major geological feature 
in the NW Irish offshore basins. Journal of the Geological Society of London, 154, Pt 3, 
503-508.  
 
Curry, D. 1978. A Correlation of Tertiary rocks in the British Isles. 
 
Curry, G.B. 1983. Ecology of the Recent deep-water rhynchonellid brachiopod 
Cryptopora from the Rockall Trough. Palaeogeography, Palaeoclimatology, 
Palaeoecology, 44, 93-102.  
 
Davies, A.J. 1974. Geophysical surveys in the Celtic Sea area, Project 74/6, MV 
Briarthorn, April - June 1974. Marine Geophysics Unit Report. 
 
Davies, H.C., Dobson, M.R. & Whittington, R.J. 1984. A revised seismic stratigraphy for 
Quaternary deposits on the inner continental shelf west of Scotland between 55º30'N 
and 5716º30'N. Boreas, 13, 49-66.  
 
Davies, G.J. 1987. Aspects of the biology and ecology of deep-sea Scaphopoda 
(Mollusca). 270.  
 
Davies, T.A., Bell, T., Cooper, A.K., Josenhans, H., Polyak, L., Solhein, A., Stoker, M.S. 
& Stravers, J.A. 1997. Glaciated Continental Margins - An atlas of acoustic images. 
Chapman & Hall, London. 
 
Davies, R., Cartwright, J. & Rana, J. 1999. Giant hummocks in deep-water marine 
sediments; evidence for large-scale differential compaction and density inversion during 
early burial. Geology, Boulder, 27, 907-910.  
 
Davies, R., Cartwright, J., Pike, J. and Line, C. 2001. Early Oligocene initiation of North 
Atlantic deep water formation. Nature., 410, 917-920.  
 
Dawson, A.G. 1980. Late Quaternary sea levels and crustal deformation, Scotland. In: 
International Union for Quaternary Research. Subcommission on shorelines for NW 
Europe, Symposium. Polytechnic, Coventry. 
 

November 2002  44 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Dawson, D.A.G. 1980. Shore erosion by frost; an example from the Scottish Lateglacial. 
In: Lowe, J., Gray, J.M. & Robinson, J.E. (eds.). Studies in the Lateglacial of North-West 
Europe. Pergamon Press, Oxford, 45-53. 
 
Dawson, A.G., Dawson, S., Mighall, T.M., Waldmann, G. & Mactaggart, F. 2001. 
Intertidal peat deposits and early Holocene relative sea-level changes, Traigh Eileraig, 
Isle of Coll, Scottish Hebrides. Scottish Journal of Geology, 37 Issue 1, 11-18.  
 
Day, G.A. & Sunderland, J. 1970. Cruise report for MV Surveyor, 29th August - 2nd 
September, and 14th - 17th October, 1970: North Channel survey, MGU project 70/04. 
Marine Geophysics Report No. 13. 
 
de Haas, H., T C E van Weering & Stoker, M.S. in press. Development of a sediment 
drift: Feni Drift, northeast Atlantic margin. In: Meinert, J. & Weaver, P.P.E. (eds.). 
European Margin Sediment Dynamics: Sidescan Sonar and Seismic Images. Springer-
Verlag, New York. 
 
Deegan, C.E. 1972. Firth of Clyde, MV Whitehorn 27 February - 5th April 1972: Cruise 
CSU II 72/W1. Marine Geology Internal Reports. 
 
Deegan, C.E. 1973. Cruise report MV Whitehorn Cruise 73/WH/01, 27th February - 4th 
April 1973: The Firth of Clyde and Malin Sea. 
 
Deegan, C.E., Kirby, R., Rae, I. & Floyd, R. 1973. The superficial depsits of the Firth of 
Clyde and its sea lochs. IGS Report, pages 42. 
 
Deegan, C.E. 1978. Boreholes and outcrop sampling in sheet 55ºN/6ºW. pages 65-76. 
 
Department of Energy. 1985. Environmental parameters on the United Kingdom 
Continental Shelf. 
 
Dickson, R.R., Gould, W.J., Müller, T.J. & Maillard, C.D. 1985. Estimates of the mean 
circulation in the deep layer (> 2000m) of the eastern North Atlantic. Oceanology, 14, 
103-127.  
 
Dietrich, V.J. & Jones, E.J.W. 1980. Volcanic rocks from Rosemary Bank (Rockall 
Trough, NE Atlantic). Marine Geology, 35, 287-297.  
 
Dobinson, A. 1978. Geophysical studies south and west of Kintyre. In: McLean, A.C. & 
Deegan, C.E. (eds.). The solid geology of the Clyde sheet (55ºN/6ºW). Report of the 
Institute of Geological Sciences, 77-91. 
 
Dobson, M.R. & Haynes, R. 1973. Association of foraminifera with hydroids on the deep 
shelf. Micropalaeontology, 19, 78-90.  
 
Dobson, M.R. & Evans, D. 1974. Geological structure of the Malin Sea. Journal of the 
Geological Society of London, 130, 475-478.  
 
Dobson, M.R., Garrett, P., Haynes, J.R., Jenkins, D.G. & Medani, A.H. 1976. Upper 
Cretaceous and Cenozoic carbonates from the margins of Rockall Trough, N. Atlantic. 
Journal of the Geological Society of London, 132, Pt 6, 611-621.  
 

November 2002  45 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Dobson, M.R. & Whittington, R.J. 1992. Aspects of the geology of the Malin Sea area. 
In: Parnell, J. (ed.). Post-Devonian development in the north-west seaboard of the 
British Isles. 62. Geological Socoety of London, London. 
 
Dodd, L.R. 1995. An investigation into the conditions and controls of submarine slope 
and stability in the Var Canyon, Nice, France and the Barra Fan, Hebrides, Scotland. 
Unpublished thesis, University of North Wales. 
 
Dodge, J.D. 1994. Biogeography of marine armoured dinoflagellates and dinocysts in 
the NE Atlantic and North Sea. Review of Palaeobotany and Palynology, 84, 169-180.  
 
Dokken, T.M. & Jansen, E. 1999. Rapid changes in the mechanism of ocean convection 
during the last glacial period. Nature, 401, 458-461.  
 
Dooley, H.D., Martin, J.H.A. & Payne, R. 1976. Flow across the Continental slope off 
northern Scotland. Deep Sea Research, 23, 875-880.  
 
Dore, A.G., Lundin, E.R., Jensen, L.N., Birkeland, O., Eliassen, P.E. & Fichler, C. 1999. 
Principal tectonic events in the evolution of the Northwest European Atlantic margin. 41-
61 in Petroleum Geology of Northwest Europe; proceedings of the 5th conference. 
Fleet, A.J. & Boldy, S.A.R. (editors). Geological Society of London.) 
 
Doré, A.G. & Lundin, E.R. 1996. Cenozoic compressional structures on the NE Atlantic 
margin: nature, origin and potential significance for hydrocarbon exploration. Petroleum 
Geoscience, 2, 299-311.  
 
Doré, A.G., Lundin, E.R., Fichler, C. & Olesen, O. 1997. Patterns of basement structure 
and reactivation along the NE Atlantic margin. Journal of the Geological Society of 
London, 154, 85-92.  
 
Dowling, L.M., Duplessey, J.C., McCave, I.N. & Shackleton, N.J. 1989. Deglacial events 
and chronology determined from sediments in the Rockall Trough. Terra Abstracts, 1, 
188.  
 
Dowling, L.M. 1990. Deglacial Climatic History recorded in sediments of the Rockall 
Trough. Unpublished PhD thesis, University of Cambridge. 
 
Dowling, L.M. & McCave, I.N. 1993. Sedimentation on the Feni Drift and late Glacial 
bottom water production in the northern Rockall Trough. Sedimentary Geology, 82, 79-
87.  
 
Eden, R.A., Ardus, D.A., Binns, P.E., McQuillin, R. & Wilson, J.B. 1971. Geological 
investigations with a manned submersible of the west coast of Scotland 1969-1971. 
 
Eden, R.A., Deegan, C.E., Rhys, G.H., Wright, J.E. & Dobson, M.R. 1973. Geological 
investigations with a manned submersible off the west coast of Scotland 1969-1970. 
 
Edwards, P.G. 1982. Ecology and distribution of selected foraminiferal species in the 
North Minch Channel, northwestern Scotland. In: Banner, F.T. (ed.). Aspects of 
micropalaeontology; papers presented to Professor Tom Barnard. George Allen and 
Unwin, London, 111-139. 
 

November 2002  46 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Edwards, L.E. 1992. New semiquantitative (paleo)temperature estimates using 
dinoflagellate cysts, an example from the North Atlantic Ocean. In: Head, M.J. & Wrenn, 
J.H. (eds.). Neogene and Quaternary dinoflagellate cysts and acritarchs. Publishers 
Press. Salt Lake City, UT, United States., 69-87. 
 
Eldholm, O. & Thiede, J. 1980. Cenozoic Continental separation between Europe and 
Greenland. Palaeogeography, Palaeoclimatology, Palaeoecology, 30, 243-259.  
 
Ellet, D.J. 1988. Bottom topography to the west of the Wyville-Thomson Ridge. 
Deutsche Hydrographische Zeitschrift, 41, Pt 1, 23-33.  
 
Ellet, D.J. 1991. Cruise report: RRS "Challenger" Cruise 81/1991, 1-8 July 1991. 
Scottish continental shelf and Rockall Channel. Cruise Report, 5. 
 
Ellet, D.J. & Edwards, A. 1996. The hydrography of the Rockall Channel - an overview. 
Proceedings of the Royal Society of Edinburgh, 88B, 61-81.  
 
Ellett, D.J. & Martin, J.H.A. 1973. The Physical and Chemical Oceanography of the 
Rockall Channel. Deep-Sea Research, 20, 585-625.  
 
Ellett, D.J. & Roberts, D.G. 1973. The overflow of Norwegian Sea deep water across 
the Wyville-Thomson Ridge. Deep-Sea Research, 20, 819-835.  
 
Ellett, D.J., Kruseman, P., Prangsma, G.J., Pollard, R.T., Aken, H.M., A van Edward, 
Dooley, H.D. & Gould, W.J. 1983. Water masses and mesoscale circulation of North 
Rockall Trough waters during JASIN 1978. Philosophical Transactions of the Royal 
Society of London. Series A, 308, 231-256.  
 
Ellett, D.J. 1998. Norwegian Sea Deep Water overflow across the Wyville Thomson 
Ridge during 1987-1988. Cooperative Research Report- International Council For The 
Exploration Of The Sea, 225, 195-205.  
 
Emery, K.O. & Uchupi, E. 1984. The Geology of the Atlantic Ocean.  
 
Ericson, D.B., Ewing, M., Woolin, G. & Heeaen, B.C. 1961. Atlantic Deep-Sea Sediment 
Cores. Geological Sociey of America Bulletin, 72, 193-286.  
 
Etheridge, M.A., Symonds, P.A. & Lister, G.S. 1989. Application of the detachment 
model to reconstruction of conjugate passive margins. In: Tankard, A.J. & Balkwill, H.R. 
(eds.). Extensional Tectonics and Stratigraphy of the North Atlantic Margin. Memoir of 
the American Association of Petroleum Geologists, No. 46, 23-40. 
 
Evans, D. 1974. Geophysical studies in the Malin Sea. Unpublished thesis, University of 
Wales. 
 
Evans, D. 1975. Whitehorn Cruise 75/WH/05, 4th-21st Septmber 1975: Malin Sea. 
Marine Geology Internal Report. 
 
Evans, D. & Ardus, D.A. 1976. Challenger Cruise 76/CH/06, 1-16 May, 1976. 
 
Evans, D., Wilkinson, C.G. & Craig, D.L. 1979. The tertiary sediments of the Canna 
Basin, Sea of the Hebrides. Scottish Journal of Geology, 15, 329-332.  

November 2002  47 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Evans, D., Kenolty, N., Dobson, M.R. & Whittington, R.J. 1980. The geology of the 
Malin Sea. 
 
Evans, D. & Ruckley, N.A. 1980. The geology and origin of narrow closed channels in 
the Sound of Jura. Scottish Journal of Geology, 16, 65-72.  
 
Evans, D., Stoker, M S. and McNeill, E. 1988. Plio-Pleistocene depocentres on the UK 
and Norwegian margins. 55-56 in Neogene Uplift and Tectonics around the North 
Atlantic - International workshop, Copenhagen, May 18-19 1998. Boldreel, L.a.J., P. 
(editor). Geological Survey of Denmark and Greenland (GEUS).) 
 
Evans, D., Abraham, D.A. & Hitchen, K. 1989. The Geikie Igneous Centre, West of 
Lewis: its Structure and Influence on Tertiary Geology. Scottish Journal of Geology, 25, 
339-352.  
 
Evans, D. & McElvanney, E.P. 1989. Geikie, Sheet 58°N - 10°W, 1:250 000 Map 
Series, Quaternary Geology. Ordnance Survey, Southampton for the British Geological 
Survey, Natural Environment Research Council. 
 
Evans, D. & McElvanney, E.P. 1989. Lewis, Sheet 58°N - 08°W, 1:250 000 Map Series, 
Quaternary Geology. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
Evans, D. & Strachan, P. 1989. Geikie, Sheet 58°N - 10°W, 1:250 000 Map Series, Sea 
Bed Sediments. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
Evans, D., Hitchen, K. & Abraham, D.A. 1989. Geikie, Sheet 58°N - 10°W, 1:250 000 
Map Series, Solid Geology. Ordnance Survey, Southampton for the British Geological 
Survey, Natural Environment Research Council. 
 
Evans, D. & Hitchen, K. 1989. Sutherland, Sheet 58°N - 06°W, 1:250 000 Map Series, 
Solid Geology. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
Evans, D. & McElvanney, E.P. 1989. Sutherland, Sheet 58°N - 06°W, 1:250 000 Map 
Series, Sea-bed Sediments and Quaternary Geology. Ordnance Survey, Southampton 
for the British Geological Survey, Natural Environment Research Council. 
 
Evans, D. & Strachan, P. 1989. Lewis, Sheet 58°N - 08°W, 1:250 000 Map Series, Sea-
bed Sediments. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
Evans, D., Hitchen, K. & Robertson, S. 1990. Lewis, Sheet 58°N - 08°W, 1:250 000 
Map Series, Solid Geology. Ordnance Survey, Southampton for the British Geological 
Survey, Natural Environment Research Council. 
 
Evans, C.D.R., Selby, I. & Hopson, P.M. 1991. St. Kilda, Sheet 57N - 10 W,  1:250 000 
Map Series, Sea-Bed Sediments. Ordnance Survey, Southampton for the British 
Geological Survey, Natural Environment Research Council. 
 

November 2002  48 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Evans, C.D.R. 1992. St. Kilda, Sheet 57N - 10W, 1:250 000 Map Series, Solid Geology. 
Ordnance Survey, Southampton for the British Geological Survey, Natural Environment 
Research Council. 
 
Evans, C.D.R. 1992. St. Kilda, Sheet 57N - 10W, 1:250 000 Map Series, Quaternary 
Geology. Ordnance Survey, Southampton for the British Geological Survey, Natural 
Environment Research Council. 
 
Evans, D., Graham, C.C., Brett, C.P., Gillespie, E.J. & Wild, J.B.L. 1996. Slope Stability 
on the West Shetland Slope: a study of seismic profiles. 
 
Evans, D., Morton, A.C., Wilson, S., Jolley, D. & Barreiro, B.A. 1997. 
Palaeoenvironmental significance of marine and terrestrial Tertiary sediments on the 
NW Scottish shelf in BGS borehole 77/7. Scottish Journal of Geology, 33, 31-42.  
 
Evans, D. 1997. Physiography, pathways and processes on the European Continental 
Margin. British Geological Survey 1: 5 000 000, Edinburgh. 
 
Evans, D., Holmes, R., King, E., Meinert, J. & Nielson, T. 1997. Downslope processes. 
Part B in European North Atlantic Margin (ENAM): sediment pathways, processes and 
fluxes. Final 36 month report, MAST-CT93-0064. 
 
Fairbanks, R.G. 1989. A 17,000 year glacio-eustatic sea level record: 
influence of glacial melting rates on the Younger Dryas event and deep-ocean 
circulation. Nature, 342, 637-642.  
 
Farrow, G.E., Cucci, M. & Scoffin, T.P. 1978. Calcareous sediments on the nearshore 
continental shelf of western Scotland. Proceedings of the Royal Society of Edinburgh, 
76, 55-76.  
 
Farrow, G.E. 1978. Recent sediments and sedimentation in the Inner Hebrides. 
Proceedings of the Royal Society of Edinburgh, 83, 91-105.  
 
Farrow, G., Scoffin, T., Brown, B. & Cucci, M. 1979. An underwater television survey of 
facies variations on the inner Scottish shelf between Colonsay, Islay and Jura. Scottish 
Journal of Geology, 15, 13-29.  
 
Farrow, F.G. & Fyfe, J.A. 1988. Bioerosion and carbonate mud production on high-
latitude shelves. In: Nelson, C.S. (ed.). Non-tropical shelf carbonates - modern and 
ancient. 60. Sedimentary Geology. 
 
Faugeres, J.C., Gonthier, E., Grousset, F. & Poutiers, J. 1981. The Feni Drift: The 
importance and meaning of slump deposits on the eastern slope of the Rockall Bank. 
Marine Geology, 40, 49-57.  
 
Faugeres, J.C., Stow, D A V., Imbert, P. and Viana, A. 1999. Seismic features 
diagnostic of contourite drifts. Marine Geology., 162 (1), 1-38.  
 
Ferentinos, G.K. 1976. Sedimentary distribution and transport processes on the Outer 
Continental Shelf of the Hebridean Sea. Marine Geology, 20, 41-56.  
 

November 2002  49 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Ferguson, M. 1996. Environmental concerns in deepwater areas - the Atlantic Margin. 
Extended abstract. (Towards 2000 - metres or millennium? Deepwater site 
investigation). Society for Underwater Technology,  
 
Ferragne, A., Latouche, C. & Parra, M. 1984. Lower Eocene red-clay sedimentation on 
the George Bligh/ Rockall channel. Geo-Marine Letters, 4, 77-82.  
 
Ferry, S., Pastouret, L., J L de-Beaulieu & Mandier, P. 1985. Synchronisme 
remarquable entre les cycles calcaire-marne des vases quaternaires atlantiques et les 
alternances tourbe-limon d'anciens lacs periglaciaires europeens  Translated Title: 
Remarkable synchronism between the Quaternary Atlantic lime-marl cycles. Comptes-
Rendus des Seances de l'Academie des Sciences, Serie 2: Mecanique-Physique, 
Chimie, Sciences, 300, 573-578.  
 
Flinn, D. 1969. On the development of coastal profiles in the North of Scotland, Orkney 
and Shetland. Scottish Journal of Geology, 5, 393-399.  
 
Flood, R.D. & Hollister, C.D. 1975. Studies and significance of deep-sea bedforms in 
the North Atlantic. Abstracts with Programs - Geological Society of America, 7, Pt 7, 
1076.  
 
Flood, R., Lonsdale, P. & Hollister, C.D. 1976. Microtopography studies in the Rockall 
Trough, Northeast Atlantic. Abstracts with Programs - Geological Society of America, 8, 
868.  
 
Flood, R.D., Hollister, C.D. & Lonsdale, P. 1979. Disruption of the Feni sediment drift by 
debris flows from Rockall Bank. Marine Geology, 32, 311-334.  
 
Folk, R.L. 1954. The distinction between grain size and mineral composition in 
sedimentary-rock nomenclature. Journal of Geology, 62, 344-359.  
 
Ford, G.D., Simpson, B.A. & Walker, A.B. 1997. NW Scotland Offshore Seismicity: 
annual report to 31 December 1996. 
 
Francis, T.J.G. 1981. RRS 'Discovery' cruise 118, 11 February - 30 March 1981. 
Geophysics and sediment sampling in the North East Atlantic. pages 33. 
 
Frederiksen, R., Jensen, A. & Westerberg, H. 1992. The distribution of the scleractinian 
coral Lophelia pertusa around the Faroe Islands and the relation to internal tidal mixing. 
Sarsia., 77, 157-171.  
 
Freiwald, A., Wilson, J.B. & Ruediger, H. 1999. Grounding Pleistocene icebergs shape 
Recent deep water coral reefs. Sedimentary Geology, 125, 1-8.  
 
Fyfe, J.A., Long, D., Evans, D. & Abraham, D.A. 1993. The geology of the Malin-
Hebrides sea area. Offshore Regional Report No. 4, pages 91. 
 
Ganssen, G.M. & Kroon, D. 2000. The isotopic signature of planktonic foraminifera from 
NE Atlantic surface sediments; implications for the reconstruction of past oceanic 
conditions. In: Rothwell, R.A. (ed.). Journal of the Geological Society of London. NE 
Atlantic palaeoceanography and climate change. 157. Geological Society of London., 
693-699. 

November 2002  50 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Gaston, G.F. 1976. The floor of the North Channel, Irish Sea: a side scan sonar survey. 
 
GEBCO. 1977. Digital Atlas. Intergovernmental Oceanographic Commission & 
International Hydrographic Organization, BODC, Merseyside,UK, No. IOC/IHO.  
 
Geikie, J. 1878. On the glacial phenomena of the Long Island, or Outer Hebrides. 
Second Paper. Quarterly Journal of the Geological Society of London, 34, 819-870.  
 
Gilbertson, D.D., Schwenninger, J.L., Kemp, R.A. & Rhodes, E.J. 1999. Sand-drift and 
soil formation along an exposed North Atlantic coastline: 14,000 years of diverse 
geomorphological, climatic and human impacts. Journal Of Archaeological Science, 26, 
439-469.  
 
Gould, W.J. 1983. Current Measurements in the North Rockall Trough. MIAS News 
Bulletin., 6, 6.  
 
Gradstein, F.M. 1998. Stratigraphic Resolution on Accelerated Neogene Subsidence, 
circum North Atlantic. 49-50 in Neogene Uplift and Tectonics around the North Atlantic - 
International workshop, Copenhagen, May 18-19 1998. Boldreel, L. & Jaspen, P. 
(editors). Geological Survey of Denmark and Greenland (GEUS).) 
 
Graham, D.K., Harland, R., Gregory, D.M., Long, D. & Morton, A.C. 1990. The 
Palaeontology and Chronostratigraphy of BGS borehole 78/4, North Minch, Scotland. 
Scottish Journal of Geology, 26, 65-76.  
 
Graham, C., Holmes, R., Wild, J.B. & Tulloch, G. 1996. Charles Darwin Cruise 101C - 
Geological Observations. 
 
Graham, C., Holmes, R. & Long, D. 1997. Selected evidence for shallow gas from 
seabed to 20m below seabed. 1:1M. HSE: Offshore Safety Division. 
 
Graham, C., Stewart, H.A., Poulton, C.V.L. & James, J.W.C. 2001. A Description Of 
Offshore Gravel Areas Around The UK. Commissioned Report, pages 26. 
 
Graham, C., Campbell, E., Cavill, J., Gillespie, E. & Williams, R. 2001. JNCC Marine 
Habitats GIS Version 3: its structure and content. Commissioned Report, pages 45. 
 
Gray, J.M. & Lowe, J.J. 1977. The Scottish Lateglacial environment; a synthesis. In: 
Studies in the Scottish lateglacial environment. Pergamon Press, Oxford, 163-181. 
 
Gregersen, S. & Basham, P.W. 1989. Earthquakes at North-Atlantic Passive Margins: 
Neotectonics and Postglacial Rebound.  
 
Gribbin, J. 1985. Rockall: rock, island or microcontinent. New Scientist, 107, 18.  
 
Hackett, B. & Roed, L.P. A numerical study of the slope current northwest of the British 
Isles. Continental Shelf Research, 18, 1-30.  
 
Hailwood, E.A., Kidd, R.B. & Dowling, L. 1987. The magnetic fabric of Neogene and 
Quaternary sediments on the Feni and Gardar Drifts, northeastern Atlantic, Deep Sea 

November 2002  51 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Drilling Project Sites 620 and 611. Initial Report of the Deep Sea Drilling Project, 94, 
1083-1088.  
 
Hall, J. 1970-71. Seismic studies in the region of the Firth of Clyde. Unpublished thesis, 
University of Glasgow. 
 
Hall, B.D. & White, N. 1994. Origin of anomalous Tertiary subsidence adjacent to North 
Atlantic continental margins. Marine and Petroleum Geology, 11, 702-714.  
 
Hanisch, J. 1984. The Cretaceous opening of the Northeast Atlantic. Tectonophysics, 
101, 1-23.  
 
Haq, B.U., Hardenbol, J. & Vail, P.R. 1987. The Chronology of fluctuating sea levels 
since the Triassic. Science, 235, 1156-1167.  
 
Harland, R. 1978. Quaternary and Neogene dinoflagellate cysts. In: Thusu, B. (ed.). 
Distribution of biostratigraphically diagnostic dinoflagellate cysts and miospores from the 
Northwest European continental shelf and adjacent areas. 100. Institutt for 
Kontinentalsokkelundersoekelser. Trondheim, Norway, 7-17. 
 
Harland, R. 1983. Distribution maps of recent dinoflagellate cysts in bottom sediments 
from the North Atlantic Ocean. Palaeontology, 26, 321-387.  
 
Harland, R. 1994. Dinoflagellate cysts from the glacial/postglacial transition in the north-
east Atlantic Ocean. Palaeontology, 37, 263-283.  
 
Harland, R. & Howe, J.A. 1995. Dinoflagellate cysts and Holocene oceanography of the 
Northeastern Atlantic Ocean. Holocene., 5 (2), 220-228.  
 
Harrison, R.K. 1975. Expeditions to Rockall 1971-72. 
 
Haughton, P., Praeg, D., Tyrrell, S. & Shannon, P.M. 2001. Maintenance and Collapse 
of a Cretaceous High on the SE Rockall Slope: Evidence from Shallow Seismic-
Borehole Correlations in the Bróna Basins. In: Murphy, N.J. & Davies, M. (eds.). 
Ireland's Deepwater Frontier: Results from the Petroleum Infrastructure Programme 
(PIP). Extended Abstracts, Dublin. 82-84. 
 
Hawkes, J.R., Herriman, R.J., Harding, R.R. & Darbyshire, D.P.F. 1975. Rockall Island: 
new geological, petrological, chemical and Rb-Sr age data. In: Harrison, R.K. (ed.). 
Expeditions to Rockall 1971-72. Report of the Institute of Geological Sciences, No. 75/1. 
 
Heaps, N.S. 1985. Storm-current events on the Scottish Continental Shelf. MIAS News 
Bulletin, 8, 8-9.  
 
Henriet, J.P., de Mol, B., Pillen, S., Vanneste, M., van Rooij, D., Versteeg, W., Croker, 
P.F., Shannon, P.M., Unnithan, V., Bouriak, S., Chachkine, P. & Belgica '97 Shipboard 
Party. 1998. Gas hydrate crystals may help build reefs. Nature, 391, 648-649.  
 
Hern, D. 1990. Quaternary topography in the Little Minch Sheet, 57-58N/6-8W. BGS 
Marine Geology Technical Report. 
 

November 2002  52 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Hill, P.R. 1987. Characteristics of sediments from Feni and Gardar Drifts, Sites 610 and 
611, Deep Sea Drilling Project Leg 94. In: Initial Reports of the Deep Sea Drilling 
Project. 94. US Government Printing Office, Washington DC, 1075-1082. 
 
Hill, A.W. 1996. Site Investigation Studies into Seabed Stability of Slope Areas. 61 in 
Applied Geoscience conference Warwick University 15-18 April 1996. Geological 
Society, London.) 
 
Himsworth, E.M. 1973. The Wyville-Thomson Ridge. Quarterly Journal of the Geological 
Society of London, 129, 322-323.  
 
Himsworth, E.M. 1973. Marine geophysical studies between north-west Scotland and 
the Faeroe Plateau. Unpublished thesis, University of Durham. 
 
Hine, N.H. 1990. Late Cenozoic Calcareous Nannoplankton from the Northeast Atlantic. 
Unpublished thesis, University of East Anglia. 
 
Hiscock, K. 1992. The Ecology and Conservation of Sublittoral Hard Substratum 
Ecosystems in Scotland. Proceedings of the Royal Society Edinburgh, 100B, 95-112.  
 
Hitchen, K. & Stoker, M.S. 1991. Judd, Sheet 60°N - 06°W, 1:250 000 Map Series, 
Solid Geology. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
Hitchen, K. 1992. The crustal characteristics, volcanic and sedimentary history of the 
Rockall Continental Margin. BGS Technical Report. 
 
Hitchen, K. & Stoker, M.S. 1993. Mesozoic rocks from the Hebrides Shelf and 
implications for hydrocarbon prospectivity in the northern Rockall Trough. Marine and 
Petroleum Geology, 10, 246-254.  
 
Hitchen, K., Morton, A.D., Mearns, E.W., Whitehouse, M. & Stoker, M.S. 1997. 
Geological implications from geochemical and isotopic studies of Upper Cretaceous and 
lower Tertiary igneous rocks around the northern Rockall Trough. Journal of Geological 
Society of London, 154, Pt 3, 517-521.  
 
Hobbs, P. 1988. Geotechnical testing of glaciomarine clays from St. Kilda. 
 
Hoffmann, N. 1976. The importance of calcareous nannoplankton in marine geology 
and early biostratigraphical results of investigating sedimentary cores from the Rockall 
Plateau (north-east Atlantic). Z Geol Wiss [Berlin], 4/4, 647-659.  
 
Holland, G.S. & Gardiner, R.A. 1975. The first map of Rockall. Geographical Journal, 
141, 94-98.  
 
Holliday, N.P., Pollard, R.T. & Read, J.F. 1999. Water mass properties and fluxes in the 
Rockall Trough; 1975 to 1998. Deep-Sea Research.  
 
Holliday, N.P., Pollard, R.T. & Leach, H.a.R., J F. 1999. Water mass transports in the 
Rockall Trough, 1975 to 1998. North-East Atlantic Slope Processes: Multi-Disciplinary 
Approaches, TTR-8 Post Cruise Conference/4th ENAM II Workshop/IGCP Workshop 
432, SOC, Southampton, 22-27 January 1999. Southampton Oceanography Centre.) 

November 2002  53 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Holmes, N.A. 1987. Distribution, Ecology and Palaeoenvironmental analysis of Recent 
Planktonic Foraminifera from the Rockall Trough, NE Atlantic. Unpublished PhD thesis, 
University of Wales. 
 
Holmes, R. & Stoker, M.S. 1990. Pleistocene glaciomarine facies on the continental 
shelf and slope north-west of Scotland. 230 in Sediments 1990. 13th International 
Sedimentological Congress. Nottingham, England. 26th-31st August 1990. Abstract of 
Papers. International Association of Sedimentologists, Comparative Sedimentology 
Division. Utretch.) 
 
Holmes, R., Ruckley, N., Jeffery, D. & Wingfield, R. 1992. Compilation of the 1:1M scale 
map of Quaternary sediments around the UK. BGS Marine Geology Technical Report. 
 
Holmes, R. 1994. Seabed topography and other geotechnical information for the shelf 
edge 55-60N NW of Britain. BGS Technical Report. 
 
Holmes, R. 1995. Proposals for piston core sites west of the Hebrides and Shetland 
Isles. 
 
Holmes, R., Long, D. & Dodd, L.R. 1996. Debris flows and sediment slides on the Barra 
Fan, northwest of Britain. 67 in Applied Geoscience conference Warwick University 15-
18 April 1996. Geological Society, London.) 
 
Holmes, R., Finlayson, K., Griffiths, M.A. & Andresen, P.C. 1996. Regional Shallow Gas 
Distribution Study. 
 
Holmes, R., Alexander, S., Ball, K., Bulat, J., Evans, R., Long, D., MacBeth, C., 
McCormack, M. & Sankey, M. 1996. The issues surrounding a shallow gas database in 
relation to offshore hazards. Health & Safety Executive Offshore Safety Division Report 
OTH 96 504.  
 
Holmes, R. 1997. Shelf Edge and Oceanward: Britains Western Frontier Wealth and 
Health. Scottish Association for Marine Science, 15.  
 
Holmes, R. 1997. Quaternary stratigraphy: the offshore record: Chapter 7. In: Gordon, 
J.E. (ed.). Reflections on the ice age in Scotland: an update on Quaternary studies. 
Scottish Natural Heritage. 
 
Holmes, R., Long, D. & Dodd, L.R. 1998. Large-scale debrites and submarine 
landslides on the Barra Fan, west of Britain. In: Stoker, M.S., Evans, D. & Cramp, A. 
(eds.). Geological Processes on Continental Margins: Sedimentation, Mass-Wasting 
and Stability. Geological Society, London, Special Publications, vol 129. Geological 
Society, London, 66-79. 
 
Holmes, R., Long, D. & Jones, S. 1998. RRS Charles Darwin Cruise 112C - geological 
observations from seabed and shallow sediments 17th Round Tranches. 
 
Holmes, R. 1999. Regional Shallow Gas Study: UK 17th Round License Tranches, NW 
of Scotland. 
 

November 2002  54 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Holmes, R. 2002. Holocene shelf-margin submarine landslides, Donegal Fan, eastern 
Rockall Trough. In: Meinert, J. & Weaver, P.P.E. (eds.). European Margin Sediment 
Dynamics: Sidescan Sonar and Seismic Images. Springer-Verlag, New York. 
 
Holmes, R., Bulat, J., Hamilton, I. & Long, D. In press. Morphology of an ice-sheet limit 
and contructional glacially-fed slope front, Faroe-Shetland Channel. In: Meinert, J. & 
Weaver, P.P.E. (eds.). European Margin Sediment Dynamics: Sidescan Sonar and 
Seismic Images. Springer-Verlag, New York. 
 
Hovland, M. & Judd, A.G. 1988. Seabed pockmarks and seepages: impact on geology, 
biology and the marine environment. Graham & Trotman, London. 
 
Howarth, M.J. & Harrison, A.J. 1980. RRS "Shackleton" Cruise 7/79, 3-15 August 1979, 
RRS "Challenger" Cruise 14/79, 21 September - 2 October 1979. North Channel/Malin 
Shelf Sea. Institute of Oceanographic Sciences Cruise Report, pages 45. 
 
Howarth, M.J. & Heaps, N.S. 1981. RRS "John Murray" Cruise 9/80, 27 August - 9 
September 1980, RRS "Challenger" Cruise 16/80, 17-30 October 1980. Celtic Sea. 
Institute of Oceanographic Sciences Cruise Report, pages 45. 
 
Howe, J.A., Stoker, M.S. & Stow, D.A.V. 1994. A late Cenozoic sediment drift complex, 
Northern Rockall Trough, North Atlantic. Palaeoceanography, 9, 989-999.  
 
Howe, J.A. 1994. Turbidite and contourite sediment waves from the northern Rockall 
Trough, North Atlantic. S2.8-S2.9 in 14th International Sedimentological Congress. 
abstracts. International Association of Sedimentologists, Comparative Sedimentology 
Division. Utrecht, Netherlands.) 
 
Howe, J.A. 1994. Bottom currents, contourites and related sedimentation in the northern 
Rockall Trough, North Atlantic Ocean. Unpublished thesis, University of Southamtpon. 
 
Howe, J.A. & Harland, R. 1995. Dinoflagellate cysts and the Holocene Oceanography of 
the north-eastern Atlantic Ocean. Holocene, 5, 220-228.  
 
Howe, J.A. 1995. Sedimentary processes and variations in slope current activity during 
the last glacial-interglacial episode on the Hebrides Slope, Northern Rockall Trough, 
North Atlantic Ocean. Sedimentary Geology., 96, 201-230.  
 
Howe, J.A. & Humphery, J.D. 1995. Photographic evidence for slope current activity, 
Hebrides Slope, Northern Rockall Trough, North Atlantic Ocean. Scottish Journal of 
Geology, 31, 107-115.  
 
Howe, J.A. 1996. Sedimentary Processes on the Hebrides Slope, northern Rockall 
Trough, North Atlantic Ocean. 66 in Applied Geoscience conference Warwick University 
15-18 April 1996. Geological Society, London.) 
 
Howe, J.A. 1996. Sandy Contourite occurrence, deposition and the implications for the 
facies model. 70 in Applied Geoscience conference Warwick University 15-18 April 
1996. Geological Society, London.) 
 
Howe, J.A. 1996. Turbidite and contourite sediment waves in the northern Rockall 
Trough, North Atlantic Ocean. Sedimentology, 43, 219-234.  

November 2002  55 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Howe, J.A., Harland, R., Hine, N.H. & Austin, W.E.N. 1998. Late Quaternary 
stratigraphy and palaeoceanographic change in the northern Rockall Trough, North 
Atlantic Ocean. In: Stoker, M.S., Evans, D. & Cramp, A. (eds.). Geological Processes 
on Continental Margins: Sedimentation, Mass-Wasting and Stability. (Geological 
Society of London Special Publications). 129. Geological Society of London, London, 
269-286. 
 
Howe, J.A., Stoker, M.S. & Woolfe, K.J. 2001. Deep-marine seabed erosion and gravel 
lags in the northwestern Rockall Trough, North Atlantic Ocean. Journal of the 
Geological Society, 158, 427-438.  
 
Howe, J.A., Overnell, J., Inall, M.E. & Wilby, A. In press. A side scan image of a 
glacially-overdeepened sea loch, upper Loch Etive, Argyll. Scottish Journal of Geology.  
 
Hoy, T., Boldreel, L.O., Andersen, M.S. & Kiorboe, L. 1992. A high resolution seismic 
survey in the Faroe-Rockall area. Journal of Applied Geophysics, 29, 85.  
 
Huggett, Q. 1985. The distribution of Glacial Erratics in the Northeast Atlantic: Final 
Report. 
 
Hughes, D.J. 2001. Quantitative analysis of a deep-water bryozoan collection from the 
Hebridean continental slope. Journal of the Marine Biological Association of the UK, 81, 
987-993.  
 
Hunt, J.B., Fannin, N.G., Hill, P.G. & Peacock, J.D. 1995. The tephrachronology and 
radiocarbon dating of North Atlantic, Late Quaternary sediments: an example from the 
St. Kilda Basin. In: Scrutton, R.S., Stoker, M.S., Shimmield, G.B. & Tudhope, A.W. 
(eds.). Geological Society Engineering Geology Special Publication. Quaternary 
Engineering Geology. 90. 227-248. 
 
Huthnance, J.M. 1986. The Rockall slope current and shelf-edge processes. In: 
Mauchline, J. (ed.). The oceanography of the Rockall Channel. 88B. Royal Society of 
Edinburgh, 83-101. 
 
Hutton, D.H.W. 1987. Strike-slip terranes and a model for the evolution of the British 
and Irish Caledonides. Geological Magazine, 124, 405-425.  
 
Hydrographic Office. 1990. Admiralty tide tables 1991. 1. 
 
IGS. 1968. RRS Discovery Cruise 24, September 1968: Geological investigations west 
of the British Isles and north of Scotland. NIO Cruise Report. 
 
Inall, M.E., Shapiro, G.I. & Sherwin, T.J. 2001. Mass transport by non-linear internal 
waves on the Malin Shelf. Continental Shelf Research, 21, 1449-1472.  
 
Ivanov, M., Kenyon, N.H., Henriet, J.P., Swennen, R. & Limonov, A. 1998. Carbonate 
mud mounds and cold water corals in the Porcupine Seabight and Rockall Bank: are 
they methane related? 37 in Carbonate mud mounds and cold water reefs: deep-
biosphere-geosphere coupling. TTR-7 post cruise conference. De Mol, B. (editor). 
(Gent, Belgium: University of Gent.) 
 

November 2002  56 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Jackson, D.I., Mulholland, P., Jones, S.M. & Warrington, G. 1987. The geological 
framework of the East Irish Sea Basin. In: Brooks, J. & Glennie, K.W. (eds.). Petroleum 
Geology of North West Europe. London: Graham and Trotman, 191-203. 
 
Jackson, P.D., Gunn, D.A., Stoker, M.S., Holmes, R., Hobbs, P.R.N., Long, D., Walker, 
A. & Musson, R. 1999. Impact of earthquake ground motion on the stability of slope 
sediments using existing ground models. 
 
Jacob, A.W.B., Neilson, G. & Ward, V. 1983. A Seismic event near the Hebrides 
Terrace Seamount. Scottish Journal of Geology, 19, 287-296.  
 
Jacobs, C.L., Masson, D.G. & Bett, B.J. 1999. Distribution and biology of recently 
discovered carbonate mounds in the northern Rockall Trough. Reprint, 2. 
 
James, J.W.C. & Wright, S.A. 1990. Peach, Sheet 56N - 10W, 1:250 000 Map Series, 
Sea-bed Sediments. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
James, J.W.C. & Hitchen, K. 1992. Peach, Sheet 56N - 10W, 1:250 000 Map Series, 
Solid Geology. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
James, J.W.C. 1992. Peach, Sheet 56N - 10W, 1:250 000 Map Series, Quaternary 
Geology. Ordnance Survey, Southampton for the British Geological Survey, Natural 
Environment Research Council. 
 
Jansen, E. & Veum, T. 1990. Evidence for two-step deglaciation and its impact on North 
Atlantic deep-water circulation. Nature, 343, 612-616.  
 
Jansen, E., Raymo, M.E. & Blum, P. 1996. 3. Sites 980/981. In: Jansen, E., Raymo, 
M.E. & Blum, P. (eds.). Proceedings ODP, Initial reports, 162. Ocean Drilling Program, 
College Station, TX, 49-90. 
 
Japsen, P. 1997. Regional Neogene exhumation of Britain and the western North Sea. 
Journal of the Geological Society of London, 154, 239-247.  
 
Japsen, P. & Chalmers, J.A. 2000. Noegene uplift and tectonics around the North 
Atlantic: overview. Global and Planetary Change, 24, 165-173.  
 
Jardine, W.G. 1977. The Quaternary marine record in south west Scotland and the 
Scottish Hebrides. In: Kidson, C. & Tooley, M.J. (eds.). The Quaternary History of the 
Irish Sea. Seel House Press, Liverpool, 99-118. 
 
Jehu, T.J. & Craig, R.M. 1934. Geology of the Outer Hebrides. Part 4 North Harris and 
Lewis. Transaction of the Royal Society of Edinburgh, 57, 839-874.  
 
Johnson, G.L. & Schneider, E.D. 1969. Depositional Ridges in the North Atlantic. Earth 
and Planetary Science Letters, 6, 416-422.  
 
Johnson, G.L., Vogt, P.R. & Schneider, E.D. 1971. Morphology of the Northeastern 
Atlantic and Labrador Sea. Deutsche Hydrographische Zeitschrift, B24, 49-73.  
 

November 2002  57 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Johnson, M.A., Kenyon, N.H., Belderson, R.H. & Stride, A.H. 1982. Sand transport. In: 
Stride, A.H. (ed.). Offshore tidal sands - processes and deposits. Chapman and Hall, 
London, 58-94. 
 
Jones, E.J.W., Ewing, M., Ewing, J.I. & Eittreim, S.L. 1970. Influences of Norwegian 
Sea overflow water on sedimentation in the Northern North Atlantic and Labrador Sea. 
Journal of Geophysical Research, 75, 1655-1680.  
 
Jones, E.J.W., Mitchell, J.G., Shido, F. & Phillips, J.D. 1972. Igneous rocks dredged 
from the Rockall Pleateau. Nature Physical Science, 237, 118-120.  
 
Jones, E.J.W., Ramsay, A.T.S., Preston, N.J. & Smith, A.C.S. 1974. A Cretaceus guyot 
in the Rockall Trough. Nature, 251, 129-131.  
 
Jones, E.J.W. & Ramsay, A.T.S. 1982. Volcanic ash deposits of early Eocene age from 
the Rockall Trough. Nature, 299, 342-344.  
 
Jones, E.J.W., Perry, R G. and Wild, J L. 1986. Geology of the Hebridean Margin of the 
Rockall Trough. Proceedings of the Royal Society of Edinburgh., 88B, 27-51.  
  
Jones, E.J.W., Siddall, R., Thirlwall, M.F., Chroston, P.N. & Lloyd, A.J. 1994. Anton 
Dohrn Seamount and the evolution of the Rockall Trough. Oceanologica Acta, 17, Pt 3, 
237-247.  
 
Joppen, M., White, R.S., Spence, G.D. & Westbrook, G.K. 1987. The seismic structure 
of Rockall Trough. Eos, Transactions, American Geophysical Union, 68, Pt 44, 1372.  
 
Joy, A.M. 1992. Right place, wrong time: anomalous post-rift subsidence in sedimentary 
basins around the North Atlantic Ocean. In: Storey, B.C., Alabaster, T. & Pankhurst, 
R.J. (eds.). Magmatism and the Causes of Continental Break-up. 68. Geological Society 
Special Publication, London, 387-393. 
 
Judd, A., Davies, G., Wilson, J., Holmes, R., Baron, G. & Bryden, I. 1997. Contributions 
to atmospheric methane by natural seepages on the UK continental shelf. In: T C E van 
Weering, Klaver, G.T. & Prins, R.A. (eds.). Marine Geology. Gas in marine sediments, 
geology, geochemistry, microbiology. 137. Elsevier, Amsterdam, Netherlands, 165-189. 
 
Jung, S.J.A. & Sarnthein, M. 1995. North Atlantic minima in deep water ventilation 
linked to Heinrich events during the last 250,000 years. In: Anon (ed.). Global change 
and marine geology; 85. Jahrestagung der Geologischen Vereinigung e.V.; 
Zusammenfassung der Tagungsbeitraege. 1-95. Alfred-Wegener-Stiftung. Bonn, 
Federal Republic of Germany, 23-24. 
 
Kenyon, N.H. & Stride, A.H. 1970. The tide-swept continental shelf sediments between 
the Shetland Isles and France. Sedimentology, 14, 159-173.  
 
Kenyon, N.H. & Pelton, C.D. 1980. Seabed conditions west of the Outer Hebrides. 
Report, pages 8. 
 
Kenyon, N.H. 1986. Evidence from bedforms for a strong poleward current along the 
upper Continental Slope of Northwest Europe. Marine Geology, 72, 187-198.  
 

November 2002  58 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Kenyon, N.H. 1987. Mass wasting features on the continental slope of northwest 
Europe. Marine Geology, 74, 57-77.  
 
Kenyon, N.H., Ivanov, M.K. & Akhmetzanov, A.M. 1998. Cold water carbonate mounds 
and sediment transport on the Northeast Atlantic margin: preliminary results of 
geological and geophysical investigations during the TTR-7 cruise of R/V "Professor 
Logachev". Technical Series, pages 178. 
 
Kenyon, N.H. 1998. II. Rockall Trough (Leg II). II.1. Geological setting and objectives. 
In: Cold water carbonate mounds and sediment transport on the Northeast Atlantic 
margin: preliminary results of geological and geophysical investigations during the TTR-
7 cruise of R/V "Professor Logachev". 108-109. 
 
Kenyon, N.H. & Shipboard Scientific Party of RV Professor Logachev TTR7 Cruise. 
1999. Efforts of bottom trawling in deep water, west of Ireland and Scotland. 45 in North 
East Atlantic Slope Processes: Multi-Disciplinary Approaches, Abstract Book. 
Conference 24-27th January 1999. Friend, P. & Kenyon, N. (editors). Southampton 
Oceanography Centre, Southampton, UK.) 
 
Kenyon, N.H., Ivanov, M.K. & Akhmetzhanov, A.M. 1999. Geological processes in the 
Northeast Atlantic margin; June-August 1998. (Serie Technique - UNESCO, 
Commission Oceanographique Intergouvernementale. Geological processes on the 
Northeast Atlantic margin, June-August 1998). UNESCO, Commission 
Oceanographique Intergouvernementale, Paris, International,  
 
Kidd, R.B. & Hill, P.R. 1986. Sedimentation on mid-ocean sediment drifts. In: 
Summerhayes, C.P. & Shackleton, N.J. (eds.). North Atlantic Palaeoceanography. 
(Geological Society of London Special Publications). 21. Blackwells, Oxford, 87-102. 
 
Kidd, R.B. & Hill, P.R. 1987. Sedimentation on Feni and Gardar sediment drifts. Initial 
Report of the Deep Sea Drilling Project, 94, Pt 2, 1217-1244.  
 
Kidd, Robert, B. 1982. Long-range sidescan sonar studies of sediment slides and the 
effects of slope mass sediment movement on abyssal plain sedimentation. In: Saxov, S. 
& Nieuwenhuis, J.K. (eds.). NATO Conference Series. IV. Marine Sciences. Marine 
slides and other mass movements. 6. Plenum, New York, 289-303. 
 
Kilenyi, T. & Standley, R. 1985. Petroleum prospects in the northwest seaboard of 
Scotland. Oil and Gas Journal, 83, 100-101, 104, 106, 108.  
 
Kiriakoulakis, K., Bett, B.J. & Wolff, G.A. 2001. Biogeochemistry of the Darwin Mounds - 
Preliminary Results. Journal of Conference Abstracts, 6, 751.  
 
Kirton, S.R. & Hitchen, K. 1987. Timing and style of crustal extension north of the 
Scottish mainland. In: Continental extensional tectonics. 28. Geological Society of 
London, London, 501-510. 
 
Knaap, R.J. 1972-73. The form and structure of the Islay, Jura and Arran Tertiary basic 
dyke swarms. Unpublished thesis, University of City of London Polytechnic. 
 
Knott, S.D., Burchell, M.T., Jolley, E.W. & Fraser, A.J. 1993. Mesozoic to Cenozoic 
plate reconstructions of the North Atlantic and hydrocarbon plays of the Atlantic 

November 2002  59 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

margins. In: Parker, J.R. (ed.). Petroleum Geology of Northwest Europe: Proceedings of 
the 4th conference. Geological Society of London, London, 953-974. 
 
Knox, R.W.O.B. & Morton, A.C. 1988. The record of early Tertiary North Atlantic 
volcanism in sediments of the North Sea Basin. In: Morton, A.C. & Parson, L.M. (eds.). 
Early Tertiary Volcanism and the Opening of the NE Atlantic. Geological Society Special 
Publication, No. 39, 407-419. 
 
Knutz, P.C. 1998. Glaciomarine sedimentary cycles in the northern Rockall Trough, NE 
Atlantic margin. 170 in GeoScience 98, (Keele University, 14-18 April 1998) Abstracts 
Volume. Geological Society of London.) 
 
Knutz, P.C. 1999. Contourite deposition, mass flows and ice rafting events on the lower 
Barra Fan, Rockall Trough. 46 in North East Atlantic Slope Processes: Multi-Disciplinary 
Approaches, Abstract Book. Conference 24-27th January 1999. Friend, P. & Kenyon, N. 
(editors). Southampton Oceanography Centre, Southampton, UK.) 
 
Knutz, P.C. 1999. Late Pleistocene mass flow events on the northern Barra Fan: 
relationship between seismic facies and lithology. 46 in North East Atlantic Slope 
Processes: Multi-Disciplinary Approaches, Abstract Book. Conference 24-27th January 
1999. Friend, P. & Kenyon, N. (editors). Southampton Oceanography Centre, 
Southampton, UK.) 
 
Knutz, P.C. 2000. Late Pleistocene glacial fluctuations and palaeoceanography on the 
continental margin of north-west Britain. Unpublished thesis, University of Wales. 
 
Knutz, P.C., Austin, W.E.N. & Jones, E.J.W. 2001. Millennial-scale depositional cycles 
related to British ice sheet variability and North Atlantic paleocirculation since 45 kyr 
B.P., Barra Fan, U.K. margin. Palaeoceanography, 16, 53-64.  
 
Knutz, P.C., Jones, E.J.W., Austin, W.E.N. & T C E van Weering. 2002. Glacimarine 
slope sedimentation, contourite drifts and bottom current pathways on the Barra Fan, 
UK North Atlantic margin. Marine Geology, 188, 129-146.  
 
Koster, K., Boldreel, L.O. & Kuijpers, A. 1999. Evidence of bottom current activity 
around Lousy Bank, NE Atlantic, illustrated by high-resolution reflection seismic data. 47 
in North East Atlantic Slope Processes: Multi-Disciplinary Approaches, Abstract Book. 
Conference 24-27th January 1999. Friend, P. & Kenyon, N. (editors). Southampton 
Oceanography Centre, Southampton, UK.) 
 
Kroon, D. & Austin, W.E.N. 1995. High resolution records of the last glacial/interglacial 
transition. Proceedings of the Royal Dutch Academy of Science, 44, 125-130.  
 
Kroon, D., Austin, W.E.N. & Chapman, M.R. 1995. High resolution palaeoceanographic 
studies of the Hebridean continental margin, N W Scotland. QRA Annual Discussion 
Meeting, 1995 Abstract Volume The Lateglacial Palaeoceanography of the North 
Atlantic Margins. Andrews, J.T., Austin, W.E.N. & Bergsten, H.E. (editors).  
 
Kroon, D., Austin, W.E.N., Chapman, M.R. & Ganssen, G.M. 1997. Deglacial surface 
circulation changes in the northeastern Atlantic: Temperature and salinity records off 
NW Scotland on a century scale. Palaeoceanography, 2, 755-763.  
 

November 2002  60 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Kroon, D., Shimmield, G., Austin, W.E.N., Derrick, S., Knutz, P. & Shimmield, T. 2000. 
Century - to millennial-scale sedimentological-geochemical records of glacial-Holocene 
sediment variations from the Barra Fan (NE Atlantic). In: Rothwell, R.A. (ed.). Journal of 
the Geological Society of London. NE Atlantic palaeoceanography and climate change. 
157. Geological Society of London, 643-653. 
 
Kuijpers, A., Troelstra, S.R., Wisse, M., Nielsen, S.H. & T C E van Weering. 1998. 
Norwegian Sea overflow variability and NE Atlantic surface hydrography during the past 
150,000 years. Marine Geology, 152, 75-99.  
 
Kuijpers, A., Andersen, M.A., Kenyon, N.H., Kunzendorf, H. & T C E van Weering. 
1998. Quaternary sedimentation and Norwegian Sea overflow pathways around Bill 
Bailey Bank, north-eastern Atlantic. Marine Geology., 152, 101-127.  
 
Kuijpers, A.H., Andersen, M.S., Kenyon, N.H., Kunzendorf, H. & van Weering, T.C.E. 
1998. Quaternary sedimentation and Norwegian Sea overflow pathways around Bill 
Bailey Bank, northeastern Atlantic. Marine Geology, 152, Pt 1-3, 101-127.  
 
Labeyrie, L. & Duplessy, J.C. 1985. Changes in the oceanic 13C/12C ratio during the last 
140 000 years: high latitude surface water records. Palaeogeography, 
Palaeoclimatology, Palaeoecology, 50, 217-240.  
 
Labeyrie, L., Elliot, M., Raffalli, G., Cortijo, E., Balbon, E., Tj C E Van Weering & 
Rasmussen, T. 1996. The Northern Atlantic records of the Dansgaard Oeschger 
cycling, causes and consequences. AGU 1996 Fall Meeting, Dec.15-19, San Francisco, 
supplem. EOS, Transactions, AGU, 77.  
 
Labracherie, M. & Moyes, J. 1978. Importance of the radiolarians as indicators of deep 
oceanic circulation. As for example, Northeast Atlantic Ocean in the Rockall and Faeroe 
Regions. Series D: Sciences Naturelles, 286, 1425-1428.  
 
Lachelt, A. 1975. Geochemical - Lithological conditions of the Rockall plateau. Z Geol 
Wiss [Berlin], 3/11, 1404-1413.  
 
Lambeck, K. 1991. Glacial rebound and sea-level change in the British Isles. Terra 
Nova, 3, 379-389.  
 
Lambeck, K. 1995. Glacial isostasy and water depths in the Late Devensian and 
Holocene on the Scottish Shelf west of the Outer Hebrides. Journal of Quaternary 
Science, 10, 83-86.  
 
Lassen, S., Jansen, E., Knudsen, K.L., Kuijpers, A., Kristensen, M. & Christensen, K. 
1999. Northeast Atlantic sea surface circulation during the past 30-10 14C kyr BP. 
Palaeoceanography, 14, 616-625.  
 
Laughton, A.S. & Roberts, D.G. 1978. Morphology of the Continental Margin. 
Philosophical Transactions of the Royal Society of London, 290A, 75-85.  
 
Laughton, A.S., Roberts, D.G. & Hunter, P.M. 1982. Bathymetry of the northeast 
Atlantic. Sheet 1 : Reykjanes Ridge and Rockall Plateau. Scale 1 : 2,400,000 at 41N. 
Bathymetry 1:2500 000. 
 

November 2002  61 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Le Coeur, C. 1988. Late Tertiary warping and erosion in Western Scotland. Geografiska 
Annaler, 70, 361-368.  
 
Lee, S.H. 1971-72. Sample disturbance in soft alluvial Clyde Estuary clay. Unpublished 
thesis, University of Strathclyde. 
 
Lee, A.J. & Ramster, J.W. 1981. Atlas of the Sea around the British Isles. 
 
Leslie, A.B. 1990. Shallow Plio-Pleistocene Contourites on the Northwest UK 
Continental Slope in the Northern Rockall Trough. 305 in Sediments 1990. 13th 
International Sedimentological Congress. Nottingham, England. 26th-31st August 1990. 
Abstract of Papers. International Association of Sedimentologists, Comparative 
Sedimentology Division. Utrecht.) 
 
Leslie, A.B., Scott, W.D., Briden, J. & Stoker, M.S. 1991. Sedimentology and 
Magnetostratigraphy of Plio-Pleistocene ice-distal fine-grained clastics, north-west UK 
Continental Margin. 351 in Terra Abstracts. Sixth Meeting of European Union of 
Geosciences. Blackwell Scientific Publications. Oxford.) 
 
Leslie, A.B. 1992. A sedimentological study of Tertiary and Quaternary sediments in 
borehole 88/7, 7A, Hebrides Slope, Northern Rockall Trough. 
 
Leslie, A.B. 1993. Shallow Plio-Pleistocene contourites on the Hebrides Slope, north-
west UK continental margin. Sedimentary Geology, 82, 61-78.  
 
Leslie, A. 1993. Shallow Plio-Pleistocene contourites on the Hebrides Slope, Northwest 
U.K. continental margin. Sedimentary Geology, 82, Pt 1-4, 61-78.  
 
Liu, A.K., Kasischke, E.S., Borchardt, S.R. & Shuchman, R.A. 1983. Detection of bottom 
features on SEASAT SAR imagery. Eos, Transactions, American Geophysical Union, 
64 part 52, 1052.  
 
Lohse, L., Rikus, T., Kloosterhuis, H.C., de Stigter, W.H., van Raaphorst, W. & van 
Weering, T.C.E. 2000. Carbonate removal by acidification causes loss of nitrogenous 
compounds in continental margin sediments. Marine Chemistry., 69 Issues 3-4, 193-
201.  
 
Long, D. & Fannin, N.G.T. 1979. Potential pipeline approaches to Western Scotland. 
 
Long, D. & Bone, B. 1990. Sediment instability on the continental slope of north-western 
Europe. Proceedings of Oceanology International 1990., 2.  
 
Long, D. 1992. A review of sediment instability on the continental slope of north-western 
Europe (Abstract). Annales Geophysicae, 10, C109.  
 
Long, D., Walker, P M., Hill, A W. and Ardus, D A. 1998. The Western Frontiers 
Association - an example of joint industry funded regional studies of the shallow geology 
in a frontier area. 123-138 in Offshore Site Investigation and Foundation Behaviour - 
new frontiers. Conference proceedings 22-24 September 1998. Ardus, D.A., Hobbs, R., 
Horsnell, M., Jardine, R. & Long, D. (editors). Society for Underwater Technology, 
London.) 
 

November 2002  62 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Long, D. 1998. Geological Characteristics and Geohazards on the Hebridean and West 
Continental Shelf and Slope. pages 54. 
 
Long, D., Holmes, R. & Wild, J.B.L. 1998. RRS Charles Darwin Cruise 112C - sample 
descriptions. 
 
Long, D., Roberts, J.M. & Gillespie, E.J. 1999. Occurrences of Lophelia Pertusa on the 
Atlantic Margin. 
 
Long, D. 2001. The Western Frontiers Association: Evaluating seabed conditions west 
of the UK. Continental Shelf Research., 21 Issues 8-10, 811-824.  
 
Lonsdale, P.F. & Hollister, C.D. 1979. A near bottom traverse of Rockall Trough: 
Hydrographic and geologic inferences. Oceanologica Acta, 2, 91-105.  
 
Lonsdale, P.F. 1982. Sediment drifts of the north-east Atlantic and their relationship to 
the observed abyssal currents. Bulletin de l’institut du Geologie du Bassin d’Aquitaine, 
31, 141-149.  
 
Lovell, J.P.B. 1979. conposition of Holocene sands of Mull and adjacent offshore areas: 
a study of provenance. IGS Report, pages 9. 
 
Lundberg, P. 1993. Comments on Cold outflow from the Faeroe Bank Channel. Journal 
of Physical Oceanography. No 6, 23, 1285-1291.  
 
MacKensen, A. 1987. Benthische Foraminiferer auf Island-Schottland Rucken: Umwelt-
Anzeiger an der Grenze zweier ozeanischer Raume. (Benthic Foraminifers on the 
Iceland-Scotland Ridge, environmental indicator at the boundary between two oceanic 
regions. Palaeontologische Zuitschrift, 61, 149-179.  
 
Makris, J., Ginzburg, A., Shannon, P.M., Jacob, A.W.B., Bean, C.J. & Vogt, U. 1991. A 
new look at the Rockall region, offshore Ireland. Marine and Petroleum Geology, 8, 410-
416.  
 
Manighetti, B. 1993. The Glacial to Holocene Sedimentary Regime in the NE Atlantic 
Ocean. Unpublished thesis, University of Cambridge. 
 
Manighetti, B. & McCave, I.N. 1995. Late glacial and Holocene palaeocurrents around 
Rockall Bank, NE Atlantic Ocean. Palaeoceanography, 10, 611-626.  
 
Manighetti, B. & McCave, I.N. 1995. Depositional fluxes, paleoproductivity and ice 
rafting in the NE Atlantic over the past 30ka. Palaeoceanography, 10, 579-592.  
 
Marca, S. & Cambray, H. 1996. Late Pleistocene Changes Recorded in Physical 
Properties in NE Atlantic Sediments. AGU 1996 Fall Meeting, Dec.15-19, San 
Francisco, supplem. EOS, Transactions, AGU, 77, abstract:F22.  
 
Maslin, M.A. 1993. A study of the Palaeoceanography of the NE Atlantic in the Late 
Pleistocene. Unpublished thesis, University of Cambridge. 
 

November 2002  63 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Maslin, M.A. & Shackleton, N.J. 1995. Surface water temperature, salinity, and density 
changes in the north-east Atlantic during the last 45,000 years: Heinrich events, deep 
water formation, and climatic rebounds. Palaeoceanography., 10, 527-544.  
 
Maslin, M.A., Thomas, E., Shackleton, N.J., Hall, M.A. & Seidov, D. 1997. Glacial 
northeast Atlantic surface water pCO2: Productivity and deep-water formation. Marine 
Geology, 144, 177-190.  
 
Masson, D.G. & Kidd, R.B. 1986. Tertiary seismic stratigraphy of the Southern Rockall 
Trough. In: Ruddiman, W.F. & Kidd, R.B. (eds.). Initial Reports of the Deep Sea Drilling 
Project, Leg 94. Washington DC: US Government Printing Office, 1117-1126. 
 
Masson, D.G. 1996. Atlantic Margin Environmental Survey - Interpretation of Sidescan 
Sonar Data: Final Report. In: Network, A.F.E. (ed.). UKCS Atlantic Margins 
Environmental Survey of the Seafloor [CD-ROM]. Southampton Oceanography Centre, 
Southampton. 
 
Masson, D.G. 1997. RRS Charles Darwin Cruise 101C Leg 1, 05 June-13 Jul 1996, 
TOBI surveys of the continental slope west of Shetland. 
 
Masson, D.G. 1997. RRS Charles Darwin Cruise 101C Leg 1. 
 
Masson, D.G., Bett, B.J. & Birch, K.G. 1997. Atlantic margin environmental survey. Sea 
Technology, 38, 52-59.  
 
Masson, D.G. 1998. The Atlantic frontier - the physical environment. Atlantic Frontier 
Environmental Conference 6th & 7th October 1998 (Abstracts of Presentations). Atlantic 
Frontier Environmental Forum, A. (editor).  
 
Masson, D.G. & Jacobs, C.L. 1998. R.V. Colonel Templar Cruises 01 and 02/98: TOBI 
surveys of the continental slope north and west of Scotland. Cruise Report. 
 
Masson, D. & Bett, B. 1999. Atlantic margin environmental surveys. AAPG Bulletin. 
AAPG international conference and exhibition; abstracts.  
 
Masson, D.G. & Bett, B. 1999. Atlantic margin environmental surveys. AAPG Bulletin, 
83, Pt 8, 1328.  
 
Masson, D.G., Jacobs, C.L., Bas, T.P.L. & Huhnerbach, V. 2000. Section 4.1: Surficial 
Geology. In: Network, A.F.E. (ed.). Environmental Surveys of the Seafloor of the UK 
Atlantic Margin [CD-ROM]. Geotek Ltd, Daventry. 
 
Masson, D., Bett, B., Billett, D. & Wheeler, A. 2001. The Darwin mounds - possible fluid 
escape features in the Northern Rockall Trough. Journal of Conference Abstracts, 6, 
751.  
 
Masson, D.G., Wynn, R.B., Bett, B.J., Stoker, M.S. & Howe, J.A. 2001. Bottom current 
bedforms on the Northwest UK continental margin. 55 in BSRG 2001, Plymouth, UK, 
16-19 Dec 2001. University of Plymouth.) 
 
Mather, A.S. 1979. Beaches of southwest Scotland. University of Aberdeen, Aberdeen. 
 

November 2002  64 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Mauchline, J. 1979. Artificial radioisotopes in the marginal seas of northwestern Europe. 
In: Banner, F.T., Collins, M.B. & Massie, K.S. (eds.). The North-West European shelf 
seas: the sea bed and the sea in motion - II. Physical and chemical oceanography, and 
physical resources. Elsevier, Amsterdam, 517-542. 
 
Mauchline, J., Ellett, D.J., Gage, J.D., Gordon, J.D.M. & Jones, E.J.W. 1986. A 
Bibliography of the Rockall Trough. Proceedings of the Royal Society of Edinburgh, 
88B, 319-354.  
 
McCandliss, R.R. 2001. Distribution and dynamics of particulate matter at the 
Hebridean shelf edge. Unpublished thesis, University of Wales. 
 
McCave, I.N. & Tucholke, B.E. 1986. Deep current-controlled sedimentation in the 
western North Atlantic. In: Vogt, P.R. & Tucholke, B.E. (eds.). The western North 
Atlantic region. Boulder, Colorado: Geological Society of America, 451-468. 
 
McCave, I.N. & NEAPACC Investigators. 1998. North East Atlantic palaeoceanography: 
a climate change-driven system in the Late Quaternary. 108 in GeoScience 98, (Keele 
University, 14-18 April 1998) Abstracts Volume. Geological Society of London.) 
 
McDonnell, A. & Shannon, P.M. 2001. Comparative Tertiary stratigraphic evolution of 
the Porcupine and Rockall basins. In: Shannon, P.M., Haughton, P.D.W. & Corcoran, 
D.V. (eds.). The Petroleum Exploration of Ireland's Offshore Basins. 188. Geological 
Society of London, Special Publications, London, 323-344. 
 
McGrane, K., Readman, P.W., O'Reilly, B.M., Jacob, A.W.B. & Keary, R. 1998. Gravity 
and side-scan sonar studies in the Rockall and Porcupine troughs, offshore Ireland. 
Annales Geophysicae, 16, 284.  
 
McGrane, K., Unnithan, V., Readman, P.W., Jacob, A.W.B., Keary, R. & Kenyon, N.H. 
1999. Depositional and erosional processes in the Rockall Trough imaged by GLORIA. 
56 in North-East Atlantic Slope Processes: Multi- Disciplinary Approaches. 
Incorporating: TTR-8 Post Cruise Conference; 4th ENAM II Workshop; IGCP Workshop 
432 - Contourites and Bottom Currents. (SOC, Southampton, UK: SOC.) 
 
McIntyre, A., Kipp, N.G., Be, A.W.H., Crowley, T., Gardner, J.V., Prell, W. & Ruddiman, 
W. 1976. Glacial North Atlantic 18,000 years ago: a CLIMAP reconstruction. Memoirs of 
the Geological Society of America, 145, 43.  
 
McKinley, I.G., Baxter, M.S., Ellett, D.J. & Jack, W. 1981. Tracer applications of 
radiocaesium in the sea of the Hebrides. Estuarine, Coastal and Shelf Science, 13, 69-
82.  
 
McLean, A.C., Wren, A.E. & Walker, J.H.D. 1970. Gravity and magnetic and sparker 
surveys in the Firth of Clyde. Proceedings of the Geologists' Association, 166, 75-76.  
 
McLean, A.C. & Deegan, C.E. 1978. The solid geology of the Clyde Sheet (55ºN/6ºW). 
 
McMahon, N.A. 1995. The role of uplifts in the sedimentation and rifting history of the 
North Atlantic. Unpublished thesis, University of Edinburgh. 
 

November 2002  65 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

McManus, J. 1992. A Hydrographic Framework For Marine Conservation In Scotland. 
Proceedings of the Royal Society Edinburgh, 100B, 3-26.  
 
McQuillin, R., Eden, R.A. & Tully, M.C. 1968. Geophysical and geological investigations 
in the Sea of Hebrides and Minches, 20th September - 3rd November, 1968.  MGU 
Project No 68/05. Marine Geophysics report. 
 
McQuillin, R. & Binns, P.E. 1973. Geological Structure in the Sea of the Hebrides. 
Nature; Physical Science (London), 241, 2-4.  
 
McQuillin, R. & Watson, J. 1973. Large-scale Basement Structures of the Outer 
Hebrides in the Light of Geophysical Evidence. Nature; Physical Science (London), 245, 
1-3.  
 
Megson, J.B. 1987. The evolution of the Rockall Trough and implications for the Faeroe 
Shetland Trough. In: Brooks, J. & Glennie, K.W. (eds.). Petroleum Geology of North 
West Europe. 653-665. 
 
Mienert, J. & Chi, J. 1995. Astronomical time-scale for physical property records from 
Quaternary sediments of the northern North Atlantic. In: Anon (ed.). Geologische 
Rundschau. Global environmental change; the northern North Atlantic. 84. Springer 
International. Berlin, Federal Republic of Germany., 67-88. 
 
Mienert, J., Chi, J. & Baas, J. 1995. Linking physical property records of Quaternary 
sediments from the European Atlantic margin to major iceberg surges in the North 
Atlantic. In: Anon (ed.). Global change and marine geology; 85. Jahrestagung der 
Geologischen Vereinigung e.V.; Zusammenfassung der Tagungsbeitraege. 1-95. Alfred-
Wegener-Stiftung. Bonn, Federal Republic of Germany., 32-33. 
 
Mienert, J., Posewang, J. & Baumann, M. 1998. Gas hydrates along the northeastern 
Atlantic Margin; possible hydrate-bound margin instabilities and possible release of 
methane. In: Henriet, J.P. & Mienert, J. (eds.). Geological Society Special Publications. 
Gas hydrates; relevance to world margin stability and climate change. 137. Geological 
Society of London, London, United Kingdom., 275-291. 
 
Mienert, J., Abrantes, F., Auffret, G.A., Evans, D., Kenyon, N.H., Kuijpers, A.H., Sejrup, 
H.P. & van Weering, T.C.E. 1998. European North Atlantic Margin (ENAM I): Sediment 
pathways, processes and fluxes - an introduction. Marine Geology, 152, 3-6.  
 
Miller, K.G. & Tucholke, B.E. 1983. Development of Cenozoic abyssal circulation south 
of the Greenland-Scotland Ridge. In: Bott, M.H.P., Saxov, S., Talwani, M. & Thiede, J. 
(eds.). Structure and development of the Greenland-Scotland Ridge; new methods and 
concepts. IV. Marine Sciences. 8. Plenum, New York and London, 549-589. 
 
Miller, D. 1983. A geotechnical study of Clyde alluvia. Unpublished thesis, University of 
Strathclyde. 
 
Miller, J.A. & Pye, K. 1987. Dating movement on geological faults. Terra Cognita, 7, 
335.  
 
Milliman, J.D. 1980. Coccolithophorid production and sedimentation, Rockall Bank. 
Deep-Sea Research. Part A: Oceanographic Research Papers, 27, 959-963.  

November 2002  66 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Mitchell, C.J. 1971. Analysis of tephra from borehole 88/7, 8/7A, Rockall - Faeroes 
trough. 
 
Morgan, G.E. 1984. Palaeomagnetism. 38-39 in St Kilda: an illustrated account of the 
geology. In: Harding, R.R., Merriman, R.J. & Nancarrow, P.H.A. (eds.). 16, No. 7. 
Report of the British Geological Survey. 
 
Morgan, J.V. 1988. Seismic studies over continental margins. Unpublished thesis, 
University of Cambridge. 
 
Morgan, J.V. & Barton, P.J. 1990. A geophysical study of the Hatton Bank volcanic 
margin: a summary of the results from a combined seismic, gravity and magnetic 
experiment. Tectonophysics, 173, 517-526.  
 
Morton, A.C. 1987. Distribution and significance of volcanic glass shards in vibrocore 
59-07/276, Wyville-Thomson Ridge. pages 20. 
 
Morton, A.C. 1988. Petrology and Geochemistry of igneous rock samples from Hebrides 
Terrace Seamount and Epsom Shoal, UK Continental Shelf. 
 
Morton, A.C. & Parson, L.M. 1988. Early Tertiary Volcanism and the Opening of the NE 
Atlantic. Geological Society of London Special Publication, No. 39.  
 
Morton, A.C. & Taylor, P.N. 1991. Geochemical and isotopic constraints on the nature 
and age of basement rocks from Rockall Bank, NE Atlantic. Journal of the Geological 
Society of London, 148, 631-634.  
 
Morton, A.C., Hitchen, K., Ritchie, J.D., Hine, N.H., Whitehouse, M. & Carter, S.G. 
1995. Late Cretaceous basalts from Rosemary Bank, northern Rockall Trough. Journal 
of the Geological Society of London, 152, 947-952.  
 
Muir, R.J. 1991. The Precambrian basement and related rocks of the southern Inner 
Hebrides, Scotland. Unpublished Ph.D.,  E3d thesis, University of Aberystwyth, Wales. 
 
Muir Wood, R. 1989. Fifty million years of 'passive margin' deformation in north west 
Europe. In: Gregerson, S. & Basham, P.W. (eds.). Earthquakes at North-Atlantic 
Passive Margins: Neotectonics and Postglacial Rebound. Kluwer Academic Publishers, 
Dordrecht, 7-36. 
 
Mukhin, A.I. 1975. Decrease in water temperature in the Northeastern Atlantic. 
Oceanology, 14, 821-823.  
 
Murray, J., Hjort, J., Aooelloff, H.H. & Heland-Hansen, B. 1912. The depths of the 
ocean. Macmillan, London. 
 
Murray, J.W. & Taplin, C.M. 1984. Larger agglutinated foraminifera from the Faeroe 
Channel and Rockall Trough collected by W.B. Carpenter. Journal of 
Micropalaeontology, 3, 59-62.  
 
Musgrove, F.W. & Mitchener, B. 1996. Analysis of the pre-Tertiary rifting history of the 
Rockall Trough. Petroleum Geoscience, 2, 353-360.  

November 2002  67 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Musson, R.M.W., Long, D., Pappin, J.W., Lubkowski, Z.A. & Booth, E. 1997. UK 
continental shelf seismic hazard. 
 
Mykura, W. & Phemister, J. 1976. Geology of offshore Ireland and West Britain. 
Graham and Trotman, London. 
 
Nadin, P.A., Houchen, M.A. & Kusznir, N.J. 1999. Evidence for pre-Cretaceous rifting in 
the Rockall Trough: an analysis using quantitative 2D structural/stratigraphic modelling. 
In: Fleet, A.J. & Boldy, S.A.R. (eds.). Petroleum Geology of Northwest Europe: 
Proceedings of the 5th Conference. Geological Society of London, London, 371-378. 
 
Naylor, D. & Mounteney, S.N. 1975. Geology of the North-West European continental 
shelf. Graham Trotman Dudley Publ. Ltd., London. 
 
Naylor, D. & Shannon, P.M. 1982. Geology of Offshore Ireland and West Britain. 
Graham & Trotman, London. 
 
Naylor, D., Shannon, P. & Murphy, N. 1999. Irish Rockall Basin region - a standard 
structural nomenclature system. 
 
Neish, J.C.K. 1990. Rockall Trough: Crustal Structure of a Complex Environment from 
Composite Seismic Surveys. Society of Economic Geologists, Abstracts, 60, 301-303.  
 
Neish, J.C.K. 1992. Seismic structure of the Hatton-Rockall area: an integrated 
seismic/modelling study from composite data sets. Petroleum Geology of NW Europe, 
Abstracts, 131.  
 
New, A.L. & Smythe Wright, D. 2001. Aspects of circulation in the Rockall Trough. 
Continental Shelf Research, 21 Issues 8-10, 777-810.  
 
Nielson, T. 1998. Slope stability and sediment accumulations in the North Atlantic: 
Evidence of Cenozoic tectonic episodes. 83-84 in Neogene Uplift and Tectonics around 
the North Atlantic - International workshop, Copenhagen, May 18-19 1998. Boldreel, L. 
& Jaspen, P. (editors). Geological Survey of Denmark and Greenland (GEUS).) 
 
Nilsen, T.H. 1978. Sedimentation in the Northeast Atlantic Ocean and Norwegian Sea. 
In: Bowes, D.R. & Leake, B.E. (eds.). Crustal evolution in northwestern Britain and 
adjacent regions. (Geologicla Society of London Special Publications). 10. Geological 
Society of London, London, 433-454. 
 
NIO. 1970. RRS Discovery Cruise 29, August - October 1969: GLORIA in the Azores 
and geophysics on and around the Rockall Plateau. NIO Cruise Report. 
 
NIO. 1971. M.V. Surveyor Cruise 71/1, February - April, 1971: Geology and geophysics 
on the Hebridean Shelf and on the Rockall Plateau. NIO Cruise Report. 
 
NIO. 1971. RRS Discovery cruise 33, April - May 1970: DSDP site surveys and geology 
and geophysics around King's Trough. NIO Cruise Report. 
 
NIO. 1971. RRS Discovery Cruise 39, April - June 1971: Plankton investigations at 60N, 
20W and 53N, 20W. NIO Cruise Report. 

November 2002  68 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
NIO. 1972. RRS Discovery Cruise 42, 21st - 30th September 1971: Long range 
detection of herring by GLORIA. NIO Cruise Report. 
 
Nolan, C. & Wilson, I. 1999. Northeast Irish Rockall; assessing geological risk in a 
deepwater, frontier province. AAPG Bulletin. AAPG international conference and 
exhibition; abstracts.  
 
Noor Bin Salleh, M. 1975. Sediment balance of the Upper Clyde estuary. Unpublished 
thesis, University of Strathclyde. 
 
Ollif, N.J. 1973. Bathymetric and Magnetic Traverses Over the Rockall Plateau: RRS 
Discovery, Cruise 47, June-July, 1972. 
 
Omran, M.A. & Whittington, R.J. 1986. Geophysical Studies of the Hebrides Terrace 
Seamount. Geological Society Newsletter, 15, 43.  
 
Omran, M.A. 1990. Geophysical studies in the Hebrides Terrace Seamount area. 
Unpublished thesis, University of Wales. 
 
O'Reilly, B.M., Readman, P.W., Shannon, P.M. & Jacob, A.W.B. 2002. A model for the 
development of a carbonate mound population in the Rockall trough based on deep-
towed sidescan sonar data. Marine Geology (in press).  
 
Pain, S. 1985. Rockall; a controversy in deep water. New Scientist, 107, 1464.  
 
Palmer, T.J., McKerrow, W.S. & Cowie, J.W. 1980. Sedimentological evidence for a 
stratigraphical break in the Durness Group. Nature, 287, 721-722.  
 
Pantin, H.M. 1991. The seabed sediments around the United Kingdom: their 
bathymetric and physical environment, grain size, mineral composition and associated 
bedforms. Offshore Geology Series, Research Report, pages 47 (+ 10 charts). 
 
Parker, J.G. 1982. Grain-size characteristics of Recent sediments in Belfast Lough. 
Marine Geology, 50, Pt 1-2, 143-154.  
 
Parra, M. 1982. North Atlantic sedimentation and paleohydrology during the late 
Quaternary mineralogical and geochemical data. Oceanologica Acta, 5, 241-248.  
 
Parra, M., Delmont, P., Ferrange, A., Latouche, C., Pons, J.C. & Puechmaille, C. 1985. 
Origin and Evolution of Smectites in Recent Marine Sediments of the NE Atlantic. Clay 
Minerals, 20, 335-346.  
 
Parson, L.M., Masson, D.G., Miles, P.R. & Pelton, C.D. 1986. Structure and evolution of 
the Rockall and East Greenland Continental Margins. Report of work undertaken by IOS 
in the period up to April 1985. IOS Report, pages 71. 
 
Paul, M.A. & Jobson, L.M. 1987. On the Geotechnical and Acoustic Properties of 
Sediments from the British Continental Margin W of the Hebrides. 350. 
 
Paul, M.A. & Talbot, L.A. 1991. Thematic geotechnical analysis of sediments from the 
Continental Slope Northwest of the British Isles. 

November 2002  69 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Paul, M.A., Talbot, L.A. & Stoker, M.S. 1993. Geotechnical properties of sediments from 
the Continental Slope NW of the British Isles. In: Ardus, D.A., Clare, D., Hill, A., Hobbs, 
R., Jardine, R.J. & Squire, J.M. (eds.). Advances in Underwater Technology. Offshore 
Site Investigation and Foundation Behaviour. 28. Kluwer Academic Publishers, 77-106. 
 
Paul, M.A. & Talbot, L.A. 1995. Geotechnical and Seismic analysis of a deep 
sedimentary sequence on the UK Continental Margin. 
 
Paul, M.A., Talbot, L.A. & Stoker, M.S. 1998. Shallow geotechnical profiles, acoustic 
character and depositional history of glacially influenced sediments from the Hebrides 
and west Shetland slopes. In: Stoker, M.S., Evands, D. & Cramp, A. (eds.). Geological 
Processes on Continental Margins: Sedimentation, Mass-Wasting and Stability. 
(Geological Society of London Special Publications). 129. Geological Society of London, 
London, 117-131. 
 
Payne, R. 1976. Flow across the Continental Slope off Northern Scotland. Deep-Sea 
Research and Oceanographic Abstracts, 23, 875-880.  
 
Peacock, J.D., Graham, D.K., Robinson, J.E. & Wilkinson, I. 1977. Evolution and 
chronology of Lateglacial marine environments at Lochgilphead, Scotland. In: Gray, 
J.M. & Lowe, J.J. (eds.). Studies in the Scottish lateglacial environment. Pergamon 
Press, Oxford, 89-100. 
 
Peacock, J.B., Graham, D.K. & Wilkinson, I.P. 1978. Late glacial and post-glacial 
marine environments at Ardyne, Scotland, and their significance in the interpretation of 
the history of the Clyde Sea area. IGS report, pages 25. 
 
Peacock, J.D. 1981. Scottish late-glacial marine deposits and their environmental 
significance. In: Neale, J.W. & Henley, J.R. (eds.). The Quaternary in Britain. Pergamon 
Press, Oxford, 222-236. 
 
Peacock, J.D. 1981. Glacial deposits of the Hebridean region. In: Ehlers, J., Gibbard, 
P.L. & Rose, J. (eds.). Glacial Deposits in Great Britain and Ireland. A A Balkema, 
Rotterdam. 
 
Peacock, J.D. 1984. Quaternary Geology of the Outer Hebrides. 
 
Peacock, J.D. & Harkness, D.D. 1990. Radiocarbon ages and the full-glacial to 
Holocene transition in Seas adjacent to Scotland and Southern Scandinavia: a review. 
Transactions of the Royal Society of Edinburgh: Earth Sciences, 81, 385-396.  
 
Peacock, J.D. 1991. Glacial deposits of the Hebridean region. In: Ehlers, J., Gibbard, 
P.L. & Rose, J. (eds.). Glacial deposits in Great Britain and Ireland. 109-119. 
 
Peacock, J.D., Austin, W.E.N., Selby, I., Graham, D.K., Harland, R. & Wilkinson, I.P. 
1992. Late Devensian and Flandrian Palaeoenvironmental changes on the Scottish 
Continental Shelf West of the Outer Hebrides. Journal of Quaternary Science, 7, 145-
161.  
 

November 2002  70 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Peacock, J.D. 1993. Late Quaternary marine mollusca as palaeoenvironmental proxies: 
a compilation and assessment of basic numerical data for NE Atlantic species found in 
shallow water. Quaternary Science Reviews., 12, 263-275.  
 
Pearce, G.J. 1980. Benthonic Formaminifera from the Continental Slope and their Fossil 
Counterparts. Unpublished thesis, University of Wales. 
 
Pendlebury, D.C. 1974-75. Recent sediments, shelly fauna and foraminifera of the Malin 
Sea. Unpublished thesis, University of Aberystwyth, Wales,. 
 
Pendlebury, D.C. & Dobson, M.R. 1976. Sediments and microfaunal distributions in the 
eastern Malin Sea, as determined by sidescan sonar and sampling. Scottish Journal of 
Geology, 11, 315-332.  
 
Perry, R.G. 1987. A geological and geophysical investigation of the Hebridean 
continental margin. Unpublished thesis, University of London. 
 
Peypouquet, J.P. 1975. Le renouvellement de la faune d'Ostracodes du bassin de 
Rockall entre le Miocene et le Pleistocene superieur; interet paleohydrologique  
Translated Title: The revival of the ostracod fauna in the Rockall Basin between the 
Miocene and upper Pleistocene; pa. Bulletin de la Societe Geologique de France, 17, 
886-895.  
 
Pichon, X.L., Cressard, A., Mascle, J., Pautot, G. & Sichler, B. 1970. Structures sous-
marines des bassins sedimentaires de Porcupine et de Rockall; Translated Title: 
Submarine structures of the Porcupine and Rockall sedimentary basins. Comptes 
Rendus Hebdomadaires des Seances de l'Academie des Sciences, Serie D: Sciences 
Naturelles, 270, 2903-2906.  
 
Picken, M.J. 1979. Report on the environmental factors relating to sites for the bottom 
standing structures west of the Outer Hebrides. N. E. L. Oscillating Water Column. 
 
Picken, M.J. 1980. Interim Report on marine fouling assessments around the Outer 
Hebrides and preliminary topography survey of the wave energy area. 
 
Pillai, M.H. 1998. Flow and water column structure at the Hebridean shelf-edge. 
Unpublished thesis, University of Wales. 
 
Pitcher, W.S. 1969. Northeast trending faults of Scotland and Ireland, and chronology of 
displacements. In: Kay, M. (ed.). North Atlantic; geology and continental drift. 12. 
American Association of Petroleum Geologists, Tulsa, OK, United States, 724-733. 
 
Pnenz-Castillo, F., Ezzi, I., Jones, K., Lampitt, R. & Tett, P. 1996. Particulate organic 
matter in waters on the Hebrides continental slope: distribution and sedimentation 
patterns. 179 in UK Oceanography. Anon (editor). (University of Wales, Bangor:  
 
Powell, A.D.J. 1988. Palaeobathymetric analysis of Tertiary sediments in the Northern 
North Sea and north-east Atlantic Ocean. Unpublished thesis, University of Exeter. 
 
Praeg, D., Haughton, P.D.W., O'Reilly, B.M., Øvrebø, L.K. & Shannon, P.M. 2001. 
History of a Slippery Slope: Neogene to Quaternary Sedimentary Processes on the 
Eastern Rockall Margin. In: Murphy, N.J. & Davies, M. (eds.). Ireland's Deepwater 

November 2002  71 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Frontier: Results from the Petroleum Infrastructure Programme (PIP). Extended 
Abstracts. PIP, Dublin, 42-44. 
 
Prescott, C.N. 1988. Marine geophysical investigation of the Hatton Bank volcanic 
passive continental margin. Unpublished thesis, University of Durham. 
 
Proctor, R. & Davies, A.M. 1996. A three dimensional hydrodynamical model of tides off 
the north-west coast of Scotland [the Malin-Hebrides shelf]. J Mar Sys [Amsterdam], 
7/1, 43-66.  
 
Rae, J.B., Elford, W.E. & Cartwright, D.E. 1977. RRS "Discovery" Cruise 78 (3 legs), 8 
September - 18 October 1976. Oceanic tidal recording SE and SW of Iceland and tests 
and use of side-scan sonar west of Hebrides. IOS Cruise Report, pages 22. 
 
Rashid, B.M. 1978. Interpretation of geophysical data in the Firth of Lorne. Unpublished 
thesis, University of Glasgow. 
 
Rasmussen, T.L., van Weering, T.C.E. & Labeyrie, L. 1997. Climatic instability, ice 
sheets and ocean dynamics at high northern latitudes during the last glacial period (58-
10 ka bp). Quaternary Science Review, 16, 71-80.  
 
Rasmussen, T.L., Backstrom, D.L., Heinemeier, J., Klitgaard Kristensen, D., Knutz, 
P.C., Kuijpers, A., Lassen, S., Thomsen, E., Troelstra, S.R. & van Weering, T.C.E. 
2002. The Faroe-Shetland Gateway: Late Quaternary water mass exchange between 
the Nordic seas and the northeastern Atlantic. Marine Geology, 188, 165-192.  
 
Raymo, M.E. & Ruddiman, W.F. 1992. Tectonic forcing of late Cenozoic climate. 
Nature, 359, 117-122.  
 
Readman, P.W., O'Reilly, B.M., Shannon, P.M., Jacob, A.W.B., Kenyon, N. & Blake, T. 
2001. Images of slope failure along the glaciated eastern margin of the Rockall Trough 
from TOBI sidescan sonar. In: Murphy, N.J. & Davies, M. (eds.). Ireland's Deepwater 
Frontier: Results from the Petroleum Infrastructure Programme (PIP). Extended 
Abstracts. PIP, Dublin, 90-93. 
 
Rees, A.I., Brown, C.M., Hailwood, E.A. & Riddy, P.J. 1982. Magnetic Fabric of 
Bioturbated Sediment from the Northern Rockall Trough; Comparison with modern 
currents. Marine Geology, 46, 161-173.  
 
Richards, P.C., Ritchie, J.D. & Thomson, A.R. 1987. Evolution of deep-water climbing 
dunes in the Rockall Trough; implications for overflow currents across the Wyville-
Thomson Ridge in the (?)late Miocene. Marine Geology, 76, Pt 3-4, 177-183.  
 
Richardson, A.E. 1999. Western Frontiers Association Bibliography User Guide Version 
4.0. 
 
Richter, T.O., Lassen, S., van Weering, T.C.E. & de Haas, H. 2001. Magnetic 
susceptibility patterns and provenance of ice-rafted material at Feni Drift, Rockall 
Trough; implications for the history of the British-Irish ice sheet. Marine Geology, 173, Pt 
1-4, 37-54.  
 

November 2002  72 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Ridley, G. 1980. The British Sub-Aqua Club St. Kilda survey expedition. Underwater 
World, 3, 12-15.  
 
Ritchie, W. 1966. The post-glacial rise in sea level and coastal changes in the Uists. 
Transactions of the Institute of British Geographers, 39, 79-86.  
 
Ritchie, W. & Mather, A.S. 1970. The beaches of Lewis and Harris: A survey of the 
beach, dune and machir areas of Lewis and Harris. 
 
Ritchie, W. & Whittington, G. 1994. Nonsynchronous Aeolian Sand Movements In The 
Uists - The Evidence Of The Intertidal Organic And Sand Deposits At Cladach-Mor, 
North-Uist. Scottish Geographical Magazine, 110, 40-46.  
 
Ritchie, J.D., Gatliff, R.W. & Richards, P.C. 1999. Early Tertiary magmatism in the 
offshore NW UK margin and surrounds. In: Fleet, A.J. & Boldy, S.A.R. (eds.). Petroleum 
Geology of Northwest Europe: Proceedings of the 5th Conference. 573-584. 
 
Ritchie, W., Whittington, G. & Edwards, K.J. 2001. Holocene changes in the 
physiography and vegetation of the Atlantic littoral of the Uists, Outer Hebrides, 
Scotland. Transactions Of The Royal Society Of Edinburgh-Earth Sciences, 92, 121.  
 
Roberts, D.G. 1969. New Tertiary volcanic centre on the Rockall bank, eastern north 
Atlantic Ocean. Nature, 223, 819-820.  
 
Roberts, D.G., Bishop, D.G., Laughton, A.S., Ziolkowski, A.M. & Scrutton, R.A. 1970. 
New sedimentary basin on Rockall Plateau. Nature, 225, 170-172.  
 
Roberts, D.G. 1971. New geophysical evidence on the origin of the Rockall Plateau and 
Trough. Deep-Sea Research, 18, 350-360.  
 
Roberts, D.G. 1972. Site survey in Hatton-Rockall Basin (sites 116 and 117). In: 
Laughton, A.S. (ed.). Initial Reports of the Deep Sea Drilling Project. 12. US 
Government Printing Office, Washington D.C, USA, 1201-1208. 
 
Roberts, D.G. 1973. The Overflow of Norwegian Sea Deep Water across the Wyville-
Thomson Ridge. Deep-Sea Research and Oceanographic Abstracts, 20, 819-835.  
 
Roberts, D.G., Hogg, N.G., Bishop, D.G. & Flewellen, C.G. 1974. Sediment distribution 
around moated seamounts in the Rockall Trough. Deep-Sea Research and 
Oceanographic Abstracts, 21, 175-184.  
 
Roberts, D.G. 1974. Structural development of the British Isles, the continental margin, 
and the Rockall Plateau. In: Burk, C.A. & Drake, C.L. (eds.). The geology of continental 
margins. Springer-Verlag, New York, 343-359. 
 
Roberts, D.G., Fleming, N.C., Harrison, R.K. & Binns, P.E. 1974. Helen's Reef: a 
Cretaceous microgabbroic intrusion in the Rockall intrusive centre. Marine Geology, 16, 
M21-M30.  
 
Roberts, D.G. & Eden, R.A. 1974. DE "Vickers Voyager" and "Pisces III" June - July 
1973. Submersible investigations of the geology and benthos of the Rockall Bank. 
Cruise Report, pages 22. 

November 2002  73 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Roberts, D.G. 1974. RRS "Discovery" Cruise 60, 26 February - 22 March 1974. Seismic 
reflection profiling on the Rockall Plateau and in the South Western approaches. Cruise 
Report, pages 17. 
 
Roberts, D.G. 1975. Sediment distribution on the Rockall Bank, Rockall Plateau. Marine 
Geology, 19, 239-257.  
 
Roberts, D.G. 1975. Marine Geology of the Rockall Plateau. Philosophical Transactions 
of the Royal Society of London, 278, 447-509.  
 
Roberts, D.G. 1975. The solid geology of the Rockall Plateau. In: Harrison, R.K. (ed.). 
Expeditions to Rockall 1971-72. Report of the Institute of Geological Sciences, No. 75/1. 
 
Roberts, D.G. 1975. Tectonic and stratigraphic evolution of the Rockall Plateau and 
trough. In: Woodland, A.W. (ed.). Petroleum and the continental shelf of North-west 
Europe; geology. John Wiley & Sons, New York, 77-91. 
 
Roberts, D.G. 1975. Geology and tectonics of the area beyond the shelf west of the 
British Isles. In: Offshore Europe '75. Paper OE-75 202; 8 pages. Spearhead 
publications, Kingston-upon-Thames, UK. 
 
Roberts, D.G., Hunter, P.M. & Laughton, A.S. 1977. Continental margin around the 
British Isles 1:2 400 000. Hydrographer of the Navy for Institute of Oceanographic 
Sciences, Taunton. 
 
Roberts, D.G., Hunter, P.M. & Laughton, A.S. 1979. Bathymetry of the northeast 
Atlantic: continental margin around the British Isles. Deep-Sea Research, 26A, 417-428.  
 
Roberts, D.G. & Kidd, R. 1979. Abyssal sediment wave fields on the Feni Ridge, 
Rockall Trough: Long range sonar studies. Marine Geology, 33, 175-191.  
 
Roberts, D.G., Montadert, L. & Searle, R.C. 1979. The western Rockall Plateau : 
stratigraphy and structural evolution. Initial Reports of the Deep Sea Drilling Project, 48, 
1061-1088.  
 
Roberts, D.G. 1980. Geological setting and principal results of drilling on the margins of 
the Bay of Biscay and Rockall Plateau during Leg 48. Philosophical Transactions of the 
Royal Society of London, 294A, 65-75.  
 
Roberts, D.G., Masson, D.G. & Miles, P.R. 1981. Age and structure of the southern 
Rockall Trough; new evidence. Earth and Planetary Science Letters, 52, 115-128.  
 
Roberts, D.G., Bott, M.H.P. & Uruski, C. 1983. Structure and origin of the Wyville-
Thomson Ridge. In: Bott, M.H.P., Saxov, S., Talwani, M. & Thiede, J. (eds.). Structure 
and development of the Greenland-Scotland Ridge; new methods and concepts. (NATO 
Conference Series IV: Marine Sciences). 8. Plenum, New York, 133-158. 
 
Roberts, D.G. 1989. Basin inversion in and around the British Isles. In: Cooper, M.A. & 
Williams, D.G. (eds.). Inversion Tectonics. Geological Society of London Special 
Publication, No. 44, London, 131-150. 
 

November 2002  74 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Roberts, J.M., Chenery, S.R., Long, D., Gage, J.D., Wilson, J.B. & Mortensen, P.B. 
1999. An interdisciplinary study of Lophelia pertusa: west of Shetland distribution and 
initial skeletal isotope and trace element analysis. 68 in North East Atlantic Slope 
Processes: Multi-Disciplinary Approaches, Abstract Book. Conference 24-27th January 
1999. Friend, P. & Kenyon, N. (editors). Southampton Oceanography Centre, 
Southampton, UK.) 
 
Roberts, D.G., Thompson, M., Mitchener, B., Hossack, J., Carmichael, S. & Bjørnseth, 
H.M. 1999. Palaeozoic to Tertiary rift and basin dynamics: mid-Norway to the Bay of 
Biscay - a new context for hydrocarbon prospectivity in the deep water frontier. In: Fleet, 
A.J. & Boldy, S.A.R. (eds.). Petroleum Geology of Northwest Europe: Proceedings of 
the 5th Conference. Geological Society of London, London, 7-40. 
 
Roberts, J.M., Harvey, S.M., Lamont, P.A., Gage, J.D. & Humphery, J.D. 2000. Seabed 
photography, environmental assessment and evidence of deep-water trawling on the 
continental margin west of the Hebrides. Hydrobiologia, 441, 173-183.  
 
Robinson, S.G. 1994. Orbital forcing of bottom-current enhanced sedimentation on Feni 
Drift, NE Atlantic, during the mid-Pleistocene. Palaeoceanography, 9, 943-972.  
 
Robinson, S.G. & McCave, I.N. 1994. Orbital forcing of bottom-current enhanced 
sedimentation on Feni Drift, NE Atlantic, during the mid-Pleistocene. 
Paleoceanography, 9, 943-972.  
 
Robinson, S.G., Maslin, M.A. & McCave, I.N. 1995. Magnetic susceptibility variations in 
Upper Pleistocene deep-sea sediments of the NE Atlantic: Implications for ice rafting 
and paleocirculation at the last glacial maximum. Palaeoceanography, 10, 221-250.  
 
Rogalla., E. 1961. Results of Hydrographic investigations between St.Kilda and Rockall 
Bank in April 1959. Annales Biologiques, 16, 65-66.  
 
Ruckley, N.A. & Chesher, J.A. 1987. Caithness, Sheet 58N - 04W, 1:250 000 Map 
Series, Sea-bed Sediments and Quaternary Geology. Ordnance Survey, Southampton 
for the British Geological Survey, Natural Environment Research Council. 
 
Ruckley, N.A. & Evans, D. 1988. Little Minch, Sheet 57N - 08W including part of the 
Great Glen 57N - 06W, 1:250 000 Map Series, Sea-bed Sediments and Quaternary 
Geology. Ordnance Survey, Southampton for the British Geological Survey, Natural 
Environment Research Council. 
 
Ruddiman, W.F., Sancetta, C.D. & McIntyre, A. 1977. Glacial/interglacial response rate 
of subpolar North Atlantic waters to climatic change; the record in oceanic sediments. 
Philosophical Transactions of the Royal Society of London, Series B: Biological 
Sciences, 280, 119-142.  
 
Ruddiman, W.F. & Kidd, R.B. 1986. Initital Reports of the Deep Sea Drilling Project. US 
Government Printing Office, Washington DC. 
 
Ruddiman, W.F. & Kidd, R.B. 1987. Site 610. In: Ruddiman, W.F., Kidd, R.B. & 
Thomas, E. (eds.). Initial Report of the Deep Sea Drilling Project. 94. US Government 
Printing Office, Washington, 351-470. 
 

November 2002  75 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Rushby, J.S.M. & Revie, J. 1975. Long range sonar mapping of the continental shelf. 
Marine Geology, 19, M41-M52.  
 
Russell, M.J. & Smythe, D.K. 1978. Evidence for an early Permian oceanic rift in the 
north North Atlantic. In: Neumann, E.R. & Ramberg, I.B. (eds.). Petrology and 
geochemistry of continental rifts. Dordrecht: Reidel Publishing Company, 173-179. 
 
Stoker, M.S. & Fannin, N.G.T. 1984. A Geological Framework for the North West United 
Kingdom Continental Shelf and Slope. pages 15. 
 
Stoker, M.S., Long, D. & Fyfe, J.A. 1985. A revised Quaternary stratigraphy for the 
central North Sea. 
 
Stoker, M.S. 1988. Pleistocene ice-proximal glaciomarine sediments in boreholes from 
the Hebrides Shelf and Wyville-Thomson Ridge, NW UK Continental Shelf. Scottish 
Journal of Geology, 24, 249-262.  
 
Stoker, M.S. 1988. Sula Sgeir, Sheet 59N - 08W, 1:250 000 Map Series, Sea-bed 
Sediments. Ordnance Survey, Southampton for the British Geological Survey, Natural 
Environment Research Council. 
 
Stoker, M.S. 1988. Pleistocene ice-proximal glaciomarine sediments in boreholes from 
the Hebrides shelf and Wyville-Thomsen Ridge, NW UK continental shelf. Scottish 
Journal of Geology, 24, Pt 3, 249-262.  
 
Stoker, M.S., Morton, A.C., Evans, D., Hughes, M.J., Harland, R. & Graham, D.K. 1988. 
Early Tertiary basalts and tuffaceous sandstones fom the Hebrides Shelf and Wyville-
Thomson Ridge, NE Atlantic. In: Morton, A.C. & Parson, L.M. (eds.). Early Tertiary 
volcanism and the opening of the Altantic. (Geological Society of London Special 
Publications). 39. Geological Society of London, London, 271-282. 
 
Stoker, M.S.and Hitchen, K. 1988. Sula Sgeir, Sheet 59N - 08W, 1:250 000 Map Series, 
Solid Geology. Ordnance Survey, Southampton for the British Geological Survey, 
Natural Environment Research Council. 
 
Stoker, M.S. 1989. British Geological Survey Shallow Drilling Programme 1988. 
 
Stoker, M.S., Harland, R., Morton, A.C. & Graham, D.K. 1989. Late Quaternary 
stratigraphy of the northern Rockall Trough and Faeroe-Shetland Channel, Northeast 
Atlantic Ocean. Journal of Quaternary Science, 4, 211-222.  
 
Stoker, M.S. 1990. Judd, Sheet 60N - 06W,  1:250 000 Map Series, Quaternary 
Geology. Ordnance Survey, Southampton for the British Geological Survey, Natural 
Environment Research Council. 
 
Stoker, M.S. 1990. Sula Sgeir, 59N - 08W, 1:250 000 Map Series, Quaternary Geology. 
Ordnance Survey, Southampton for the British Geological Survey, Natural Environment 
Research Council. 
 
Stoker, M.S. 1990. Glacially-influenced sedimentation on the Hebridean slope, 
northwestern United Kingdom continental margin. In: Dowdeswell, J.A. & Scourse, J.D. 

November 2002  76 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

(eds.). Glacimarine environments: processes and sediments. (Geological society of 
London Special Publications). 53. Geological Society of London, London, 349-362. 
 
Stoker, M.S., Abraham, D.A., Evans, D., Long, D., Ardus, D.A. & Dobinson, A.D. 1990. 
The Rockall Continental Margin: a review of existing data and recommendations for a 
10-year regional survey programme. 
 
Stoker, M.S. 1991. Glacially-influenced basin plain sedimentation, north-west United 
Kingdom passive continental margin. A119 in Program with Abstracts - Geological 
Association of Canada; Mineralogical Association of Canada; Canadian Geophysical 
Union, Joint Annual Meeting.  
 
Stoker, M.S., Harland, R. & Graham, D.K. 1991. Glacially influenced basin plain 
sedimentation in the Southern Faeroe-Shetland Channel, north-west United Kingdom 
continental margin. Marine Geology, 100, 185-199.  
 
Stoker, M.S. & Holmes, R. 1991. Submarine end-moraines as indicators of Pleistocene 
ice-limits off northwest Britain. Journal of the Geological Society of London, 148, 431-
434.  
 
Stoker, M.S., Leslie, A.B., Scott, W.D., Briden, J.C., Hine, N.H., Harland, R., Wilkinson, 
I.P., Mitchell, C.J., Kroon, D., Maher, B., Evans, D. & Ardus, D.A. 1992. A 
Multidisciplinary study of Mid-Tertiary to Quaternary sediments recovered in BGS 
borehole 88/7, 7A, Hebrides Slope, Northern Rockall Trough Region. BGSTechnical 
Report 
 
Stoker, M.S., Stewart, F.S., Paul, M.A. & Long, D. 1992. Problems associated with 
seismic facies analysis of Quaternary sediments on the northern UK continental margin. 
Journal of Underwater Technology, 18, 3-15.  
 
Stoker, M.S., Stewart, F S., Paul, M A. and Long, D. 1993. Problems associated with 
seismic facies analysis of Quaternary sediments on the Northern UK Continental 
Margin. In: Ardus, D.A., Clare, D., Hill, A., Hobbs, R. & Jardine, R.J.a.S., J M. (eds.). 
Advances in Underwater Technology. Offshore Site Investigation and Foundation 
Behaviour. 28. Kluwer Academic Publishers., 239-262. 
 
Stoker, M.S. 1993. The geology of the Hebrides and West Shetland shelves, and 
adjacent deep water areas. British Geological Survey United Kingdom Offshore 
Regional Report, pages 149. 
 
Stoker, M.S., Hitchen, K. & Graham, C. 1993. The Geology of the Hebrides and West 
Shetland Shelves and adjacent deep-water areas. In: Abrahams, D.A. & Ritchie, J.D. 
(eds.). HMSO for the British Geological Survey, 149pp. 
 
Stoker, M.S., Leslie, A.B., Scott, W.D., Briden, J.C., Hine, N.M., Harland, R., Wilkinson, 
I.P., Evans, D. & Ardus, D.A. 1994. A record of late Cenozoic stratigraphy, 
sedimentation and climate change from the Hebrides Slope, NE Atlantic Ocean. Journal 
of the Geological Society of London, 151, 235-249.  
 
Stoker, M.S. 1995. Glacially-influenced basin-plain sedimentation in the Southern 
Faeroe-Shetland Channel, Northwest UK passive Continental Margin. 1st Nordic Marine 
Sciences Meeting. Goeteborg 23-26 Mars. 1995.  

November 2002  77 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Stoker, M.S. 1995. The influence of Glacigenic Sedimentation on Slope-Apron 
development on the Continental Margin off NW Britain. In: Scrutton, R.S., Stoker, M.S., 
Shimmield, G.B. & Tudhope, A.W. (eds.). Geological Society Special Publication. The 
Tectonics, Sedimentation and Palaeoceanography of the North Atlantic Region. 90. 
Geological Society of London, London, 159-177. 
 
Stoker, M.S. 1996. Sediment-drift development in the northern Rockall Trough, NW 
Britain. 65 in Applied Geoscience conference Warwick University 15-18 April 1996. 
Geological Society, London.) 
 
Stoker, M.S. 1996. Glacially-influenced basin-plain sedimentation in the southern 
Faeroe-Shetland Channel, NW United Kingdom passive continental margin. 72 in 
Applied Geoscience conference Warwick University 15-18 April 1996. Geological 
Society, London.) 
 
Stoker, M.S. & Gillespie, E.J. 1996. Sequence Stratigraphy and the Prediction of Sand-
Prone Depositional Packages in the Neogene-Quaternary Succession of the West 
Shetland Margin. 
 
Stoker, M.S. 1997. Submarine End-Moraines on the West Shetland Shelf, North-West 
Britain. In: Davies, T.A., Bell, T., Cooper, A.K., Josenhans, H., Polyak, L.S., A. & Stoker, 
M.S.and Stravers, J A. (eds.). Glaciated Continental Margins: an atlas of acoustic 
images. Chapman and Hall, London. 84-85. 
 
Stoker, M.S. 1997. Submarine Debris Flows on a Glacially-Influenced Basin Plain, 
Faeroe-Shetland Channel. In: Davies, T.A., Bell, T., Cooper, A.K., Josenhans, H., 
Polyak, L., Solheim, A., Stoker, M.S. & Stravers, J.A. (eds.). Glaciated Continental 
Margins: an atlas of acoustic images. Chapman and Hall, London, 126-127. 
 
Stoker, M.S. 1997. Seismic-stratigraphic record of glaciation on the Hebridean margin, 
north-west Britain. In: Davies, T.A., Bell, T., Cooper, A.K., Josenhans, H., Polyak, L., 
Solhein, A., Stoker, M.S. & Stravers, J.A. (eds.). Glaciated Continental Margins: An 
Atlas of Acoustic Images. Chapman & hall, London, 264-267. 
 
Stoker, M.S. 1997. Mid- to late Cenozoic sedimentation on the continental margin off 
NW Britain. Journal of the Geological Society of London, 154, 509-515.  
 
Stoker, M.S.and Howe, J A. 1997. Glacially-Influenced Sediment Drifts in the Rockall 
Trough. In: Davies, T.A., Bell, T., Cooper, A.K., Josenhans, H., Polyak, L. Solheim, A.,  
Stoker, M.S.and Stravers, J A. (eds.). Glaciated Continental Margins: An Atlas of 
Acoustic Images. Chapman and Hall, London., 290-293. 
 
Stoker, M.S. 1998. Reconstructing Quaternary palaeo-environments on the continental 
margin of NW Britain. 150 in GeoScience 98, (Keele University, 14-18 April 1998) 
Abstracts Volume. Geological Society of London.) 
 
Stoker, M.S. 1998. Sediment-drift development on the continental margin off NW 
Britain. In: Stoker, M.S., Evans, D. & Cramp, A. (eds.). Geological Processes on 
Continental Margins: Sedimentation, Mass-Wasting and Stability. (Geological Society of 
london Special Publications). 129. Geological Society of London, London, 229-254. 
 

November 2002  78 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Stoker, M.S., Akhurst, M.C., Howe, J.A. & Stow, D.A.V. 1998. Sediment drifts and 
contourites on the continental margin off northwest Britain. Sedimentary Geology, 115, 
35-51.  
 
Stoker, M.S., Egerton, P., Holmes, R. & Long, D. 1998. Summary of shallow geology 
west of the Hebrides - notes of presentations given to the Western Frontier Association 
members, Aberdeen 24th June 1997, and London, 25th June 1997. Offshore 
Technology Report. 
 
Stoker, M.S., Evans, D. & Cramp, A. (eds.). 1998. Geological Processes on Continental 
Margins: Sedimentation, Mass-Wasting and Stability. (Geological Society of London 
Special Publications). Geological Society of London, London. 
 
Stoker, M.S.and Stow, D.A.V. 1998. Seismic-stratigraphic expression of a sediment-drift 
complex, Rockall Trough. 10 in GeoScience 98, (Keele University, 14-18 April 1998) 
Abstracts Volume. Geological Society of London.) 
 
Stoker, M.S., van Weering, Tj C E. and Svaerdborg, T. 1999. Towards a unified mid- to 
late Cenozoic stratigraphic framework for the Rockall Trough. 78 in North East Atlantic 
Slope Processes: Multi-Disciplinary Approaches, Abstract Book. Conference 24-27th 
January 1999. Friend, P.a.K., N. (editor). Southampton Oceanography Centre, 
Southampton, UK.) 
 
Stoker, M.S. (ed.). 1999. Stratigraphic nomenclature of the UK North West Margin. 3. 
Mid- to late Cenozoic stratigraphy. British Geological Survey, Edinburgh. 
 
Stoker, M.S., Evans, D. & Gillespie, E.J. 1999. A comparison of seismic interpretations 
on the UK and Faroese flanks in the Faroe-Shetland Channel. 
 
Stoker, M.S., Nielsen, T., van Weering, Tj C E. and Kuijpers, A. 2001. Towards an 
understanding of the Neogene tectonostratigraphic framework of the NE Atlantic margin 
between Ireland and the Faeroe Islands. In Press. Marine Geology.  
 
Stoker, M.S., van Weering, T.C.E. & Svaerdborg, T. 2001. A mid- to late Cenozoic 
tectonostratigraphic framework for the Rockall Trough. In: Shannon, P.M., Haughton, P. 
& Corcoran, D. (eds.). The Petroleum Exploration of Ireland's Offshore Basins. 188. 
Geological Society of London, London, 411-438. 
 
Stoker, M.S. 2002. Growth and partial destruction of a Neogene sediment drift, western 
Rockall Trough. In: Meinert, J. & Weaver, P.P.E. (eds.). European Margin Sediment 
Dynamics: Sidescan Sonar and Seismic Images. Springer-Verlag, New York. 
 
Stoker, M.S. 2002. Central Rockall Basin (56°-58°N, 8°-15°W). Solid Geology: 
1:500,000. British Geological Survey and Petroleum Affairs Division, Ireland. 
 
Stoker, M.S. 2002. Late Neogene development of the UK Atlantic margin. In: Doré, 
A.G.D., Cartwright, J., Stoker, M.S., Turner, J.P. & White, N. (eds.). Exhumation of the 
North Atlantic Margin: Timing, Mechanisms and Implications for Petroleum Exploration. 
Geological Society of London, Special Publications, 196, London. 
 
Stoker, M.S. & Hitchen, K. 2002. The Rockall-Porcupine Margin. In: Mienert, J. & 
Weaver, P. (eds.). ENAM/STEAM Atlas of Seismic Images. Springer, London. 

November 2002  79 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Stoker, M.S., Nielsen, T., van Weering, T.C.E. & Kuijpers, A. 2002. Towards an 
understanding of the Neogene tectonostratigraphic framework of the NE Atlantic margin 
between Ireland and the Faroe Islands. Marine Geology.  
 
Stoker, M.S. & STRATAGEM partners. 2002. The Neogene stratigraphy of the glaciated 
European margin from Lofoten to Porcupine. A product of the EC-supported 
STRATAGEM Project. World Wide Web Address: http://www.stratagem-europe.org. 
 
Stoker, M.S. in press. United Kingdom offshore regional report: the geology of the north-
west margin of Scotland. HMSO for the British Geological Survey, London. 
 
Stow, D.A.V. & Holbrook, J.A. 1984. North Atlantic contourites: an overview. In: Stow, 
D.A.V. & Piper, D.J.W. (eds.). Geological Society Special Publication No. 15. Fine-
Grained Sediments: Deep Water Processes and Facies. 245-256. 
 
Stow, D.A.V. & Holbrook, J.A. 1984. Hatton Drift contourites, Northeast Atlantic, Deep 
Sea Drilling Project Leg 81. In: Initial reports of the Deep Sea Drilling Project covering 
Leg 81 of the cruises of the drilling vessel Glomar Challenger; Southampton, United 
Kingdom, to Ponta Delgada, Azores Islands, July-September, 1981. 81;. Texas A & M 
University Ocean Drilling Program, College Station, TX, United States, 695-699. 
 
Stow, D.A.V. & Holbrook, J.A. 1984. Hatton Drift contourites, northwest Atlantic, Deep 
Sea Drilling Project Leg 81. Initial Report of the Deep Sea Drilling Project, 81, 695-699.  
 
Strachan, P. 1987. Geotechnical data from vibrocores and gravity cores; Geikie and 
Lewis sheets. 
 
Strachan, P. & Evans, D. 1991. A local deep water sediment failure on the NW slope of 
the UK. Scottish Journal of Geology, 27, 107-112.  
 
STRATAGEM Partners. 2002. The Neogene Stratigraphy of the glaciated European 
margin from Lofoten to Porcupine.  
 
Stride, A.H., Curray, J.R., Moore, D.G. & Belderson, R.H. 1969. Marine geology of the 
Atlantic continental margin of Europe. Philosophical Transactions of the Royal Society 
of London, Series A: Mathematical and Physical Sciences, 264, 31-75.  
 
Suess, E., Kremling, K. & Mienert, J. 1994. Nordatlantik 1993, Cruise No. 26. 24 August 
- 26 November. Meteor-Berichte, Universitat Hamburg, 94/4, 1-256.  
 
Sutherland, D.G. 1981. The raised shorelines and deglaciation of the Loch Long/Loch 
Fyne area, western Scotland. Unpublished thesis, University of Edinburgh. 
 
Sutherland, D.G. 1984. The Quaternary deposits and landforms of Scotland and the 
neighbouring shelves: a review. Quaternary Science Reviews, 3, 157-254.  
 
Sutherland, D.G. 1984. The submerged landforms of the St Kilda archipelago, western 
Scotland. Marine Geology, 58, 435-442.  
 
Sutherland, D.G. 1987. Submerged rock platforms on the Continental Shelf West of 
Sula Sgeir. Scottish Journal of Geology, 23, 251-260.  

November 2002  80 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Sutherland, M.W. 1996. User Guide to the Clathrates Project for the Western Frontiers 
Association. 
 
Svaerdborg, T. 1998. A study of the Eocene to Recent deposits in the Rockall Trough, 
continental margin of the northeast Atlantic Ocean. Processing and interpretation of 
reflection seismic data. M.Sc. thesis University of Aarhus,  
 
Talbot, L.A. 1992. Some aspects of the sedimentological and geotechnical properties of 
sediments from the Continental Margin West of Shetland. Unpublished thesis, 
University of Heriot Watt. 
 
Talbot, L.A., Paul, M.A. & Stoker, M.S. 1994. Geotechnical studies of a Plio-Pleistocene 
sedimentary sequence from the Hebrides Slope, NW UK Continental Margin. Geo-
Marine Letters, 14, 244-251.  
 
Talbot, L.A., Paul, M.A. & Stoker, M.S. 1994. Geotechnical and acoustic characteristics 
of Plio-Pleistocene sediments from the Hebrides slope. Geo-Marine Letters, 14, 244-
251.  
 
Talbot, L.A., Paul, M A., and Stoker, M S. 1996. Geotechnical properties of seabed 
sediments from the continental margin off northwest Britain. 67 in Applied Geoscience 
conference Warwick University 15-18 April 1996. Geological Society, London.) 
 
Taylor, G.R. 1988. The geotechnical characterisation of sediment from the north 
western part of the British continental margin with specific reference to the stability of 
the continental slope. (unpublished B.Eng thesis) Heriot-Watt University, Edinburgh,  
 
Thomas, B.W., Miller, J.M. & Malcolm, A. 1984. Radiometric surveys of the seabed. 
Oceanology International Conference. (Brighton: Proceedings of the Oceanology 
International '84 Conference, Paper No. 10, 11.) 
 
Thomsen, L. & Gust, G. 2000. Sediment erosion thresholds and characteristics of 
resuspended aggregates on the western European continental margin. Deep Sea 
Research Part 1: Oceanographic Research Papers, 47 Issue 10, 1881-1897.  
 
Thomson, J., Brown, L., Nixon, S., Cook, G.T. & MacKenzie, A.B. 2000. Bioturbation 
and Holocene sediment accumulation fluxes in the North-east Atlantic Ocean (Benthic 
Boundary Layer experiment sites). Marine Geology, 169, 21-39.  
 
Thomson, J., Nixon, S., Croudace, I W., Pedersen, T F., Brown, L., Cook, G T. and 
MacKenzie, A B. 2001. Redox-sensitive element uptake in north-east Atlantic Ocean 
sediments (Benthic Boundary Layer Experiment sites). Earth and Planetary Science 
Letters., 184 Issue 2, 535-547.  
 
Ting, S. 1937. The coastal configuration of western Scotland. Geografiska Annaler, 19, 
62-83.  
 
Trueblood, S. & Morton, N. 1991. Comparative sequence stratigraphy and structural 
styles of the Slyne Trough and Hebrides Basin. Journal of the Geological Society of 
London, 148, 197-202.  
 

November 2002  81 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Tully, M.C. 1970. North Channel, Irish Sea Cruise Report, Project 69/7. Marine 
Geophysics Unit Report, pages 9. 
 
Tully, M.C. 1971. Cruise report from MV Researcher, 25th June - 30th July 1971: 
Regional geophysical surveys off NW Scotland, MGU project No. 71/05. Marine 
Geophysics report. 
 
Ulrich, J. 1964. Zur Topographie der Rosemary-Bank. Kieler Meeresforschung, 20, 95-
100.  
 
Unnithan, V., Shannon, P.M., McGrane, K., Readman, P.W., Jacob, A.W.B., Keary, R. 
& Kenyon, N.H. 2001. Slope instability and sediment redistribution in the Rockall 
Trough: constraints from GLORIA. In: Shannon, P.M., Haughton, P.D.W. & Corcoran, 
D.V. (eds.). Special Publication- Geological Society Of London. The Petroleum 
Exploration of Ireland's Offshore Basins. 188. Geological Society of London, London, 
439-454. 
 
Upton, B.G.J. 1988. History of Tertiary igneous activity in the N Atlantic borderlands. In: 
Morton, A.C. & Parson, L.M. (eds.). Early Tertiary volcanism and the opening of the NE 
Atlantic. 39. Geological Society of London, London, 429-453. 
 
van Weering, T.C.E. & de Rijk, S. 1991. Sedimentation and climate-induced sediments 
on Feni Ridge, Northeast Atlantic Ocean. Marine Geology, 101, 49-69.  
 
Vanneste, K., Henriet, J.P., Posewang, J. & Theilen, F. 1995. Seismic stratigraphy of 
the Bill Bailey and Lousy Bank area: implications for subsidence history. In: Scrutton, 
R.A., Stoker, M.S., Shimmield, G.B. & Tudhope, A.W. (eds.). The Tectonics, 
Sedimentation and Palaeoceanography of the North Atlantic Region. 90. Geological 
Society of London, London, 125-139. 
 
Vanney, J.R. & Stanley, D.J. 1983. Shelfbreak physiography; an overview. In: Stanley, 
D.J. & Moore, G.T. (eds.). The shelfbreak: critical interface on continental margins. 33. 
Society of Economic Paleontologists and Mineralogists Special Publication, No. 33, 1-
24. 
 
Vogt, P.R. 1986. Seafloor topography, sediments and paleoenvironments. In: Hurdle, 
B.G. (ed.). The Nordic Seas. Springer-Verlag, New York, 237-412. 
 
Vogt, U., Makris, J., O'Reilly, B.M., Hauser, F., Readman, P.W., Jacob, A.W.B. & 
Shannon, P.M. 1998. The Hatton basin and continental margin: Crustal structure from 
wide-angle seismic and gravity data. Journal of Geophysical Research - Solid Earth, 
103, 12545-12566.  
 
von Weymarn, J.A. 1979. A new concept of glaciation in Lewis and Harris, Outer 
Hebrides. In: The natural environment of the Outer Hebrides. Section B: Biological 
Sciences. 77;. Royal Society of Edinburgh, Edinburgh, United Kingdom, 97-105. 
 
Waagstein, R., Morton, A.C., Praegel, N.O. & Taylor, P.N. 1989. Highly alkaline lapilli 
tuffs from Rosemary Bank: evidence for continental lithosphere beneath the northern 
part of the Rockall Trough. Terra Abstracts, 1, 31-32.  
 

November 2002  82 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Waddams, P. & Cordingley, T. 1997. The regional geology and exploration potential of 
the NE Rockall Basin. pages 379-390 in Petroleum geology of Northwest Europe; 5th 
conference. Fleet, A.J. & Boldy, S.A.R. (editors). (London: Geological Society of 
London.) 
 
Wade, I.P. 1995. Subarctic intermediate water in the Eastern North Atlantic. 
Unpublished thesis, University of East Anglia. 
 
Weaver, P.P.E., Kenyon, N.H. & Wynn, R. 2001. Sedimentation patterns on the North-
East Atlantic margin. GSA/GSL Joint Conference 'Earth System Processes - a Global 
Meeting', Edinburgh, 24-28 June 2001.  
 
Weaver, P.P.E., Wynn, R.B., Kenyon, N.H. & Evans, J.M. 2001. Sedimentation patterns 
along the Northeast Atlantic continental margin. In: Glacier-Influenced Sedimentation on 
High-Latitude Continental Margins. University of Bristol, 63. 
 
Weaver, P.P.E., Wynn, R.B., Kenyon, N.H. & Evans, J. 2001. Continental margin 
sedimentation, with special reference to the north-east Atlantic margin. Sedimentology, 
47, 239-256.  
 
Westbrook, G.K. 1985. Cruise Report RRS "Charles Darwin" 4/85, 17 May - 11 June 
1985. Cruise Report, pages 7. 
 
Weymarn, J.A.V. 1974-75. Coastline development in Lewis and Harris, Outer Hebrides, 
with particular reference to the effects of glaciation. Unpublished thesis, University of 
Aberdeen. 
 
Wheeler, A.J., van Weering, T.C.E., Hayes, C.P., Hall, I.R. & Devoy, R.J.N. 1999. 
Turbiditic and contouritic controls on sediment flux in the central northern Rockall 
Trough. 84 in North East Atlantic Slope Processes: Multi-Disciplinary Approaches, 
Abstract Book. Conference 24-27th January 1999. Friend, P. & Kenyon, N. (editors). 
Southampton Oceanography Centre, Southampton, UK.) 
 
Wheeler, A.J., Bett, B.J., Billet, D.S.M. & Masson, D.G. 2001. High resolution side-scan 
mapping of deep-water coral mounds: Surface morphology and processes affecting 
growth. Journal of Conference Abstracts, 6, 749.  
 
Wheeler, A.J., Billett, D.S.M., Masson, D.G., Olu-Le, R.K. & Grehan, A. 2001. The 
impact of benthic trawling on NE Atlantic coral ecosystems. ICES 2001 Meeting, Oslo. 
ICES.) 
 
White, R.S., Westbrook, G.K., Fowler, S.R., Spence, G.D., Barton, P.J., Joppen, M., 
Margan, M.J., Bowen, A.N., Prescott, C. & Bott, M.H.P. 1987. Hatton Bank (northwest 
U.K.) continental margin structure. Geophysical Journal of the Astronomical Society, 89, 
265-272.  
 
White, R.S. 1988. A hot-spot model for early Tertiary volcanism in the N Atlantic. In: 
Morton, A.C. & Parson, L.M. (eds.). Early Tertiary volcanism and the opening of the NE 
Atlantic. Geological Society of London Special Publication, No. 39, 3-13. 
 
Whittaker, T.J.T. 1991. Shoreline wave power on the Isle of Islay. Underwater 
Technology, 17, 9-15.  

November 2002  83 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

 
Whittington, R.J. 1983. Seismic reflection studies of Quaternary sediments in the 
Hebridean, Malin, Irish and Celtic seas. In: Anonymous (ed.). The Seventh U.K. 
geophysical assembly. 73. Blackwell [for the] Royal Astronomical Society, London, 
United Kingdom, 288. 
 
Whittington, R.J. & Dobson, M.R. 1986. Seismic investigations of sedimentary structure 
in the northern Rockall Trough; a synopsis. Proceedings of the Royal Society of 
Edinburgh, Section B, 88, 53-54.  
 
Whittington, R.J. & Omran, M.A. 1996. Late Cenozoic sediments on the continental 
margin in the area around the Hebrides Terrace Seamount, eastern Rockall Trough. 67 
in Applied Geoscience conference Warwick University 15-18 April 1996. Geological 
Society, London.) 
 
Wilson, J.B. & Roberts, D.G. 1971. MV "Surveyor" Cruise 71/1, 26 February - 11 April 
1971. Tide gauges : geology and geophysics on the Hebridian Shelf and on the Rockall 
Plateau. Cruise Report, pages 10. 
 
Wilson, J.B. 1975. RRS Challenger Cruise 14/74 Legs 1 & 2, August - September 1974: 
Geological investigations on the continental shelf to the west and north of Scotland. 
Cruise Report. 
 
Wilson, J.B. 1979. Biogenic carbonate sediments on the Scottish continental shelf and 
on Rockall Bank. Marine Geology, 33, M85-93.  
 
Wilson, J.B. 1979. The distribution of the coral Lophelia Pertusa(L.)(L. prolifera(Pallas)) 
in the Northeast Atlantic. Journal of the Marine Biological Association of the UK, 59, 
149-164.  
 
Wilson, J.B. 1979. The first recorded specimens of the Deep-water coral Lophelia 
Pertusa (Linnaeus 1758) from British Waters. Bulletin of the British Museum, Natural 
History, Zoology Series, 36, 209-215.  
 
Wilson, J.B. 1979. Biogenic carbonate sediments on the Scottish continental shelf and 
on Rockall Ban. Marine Geology, 33, M85-M93.  
 
Wilson, J.B. 1979. 'Patch' development of the deep-water coral Lophelia Pertusa (L.) on 
Rockall Bank. Journal of the Marine Biological Association of the United Kingdom, 59, 
165-177.  
 
Wilson, J.B. 1981. Biogenic carbonate sediments on the Scottish continental shelf and 
on Rockall Bank (ABSTRACT). Journal of the Geological Society of London, 138.  
 
Wilson, J.B. 1982. Shelly faunas associated with temperate offshore tidal deposits. In: 
Stride, A.H. (ed.). Offshore tidal sands; processes and deposits. Chapman and Hall. 
London, United Kingdom, Pages 126-17. 
 
Wilson, J.B. 1982. RRS Discovery Cruise 123, 5th August - 10th September 1981: 
Geological investigations on the continental slope to the west of the British Isles and 
Norway. Cruise Report, pages 10. 
 

November 2002  84 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Wilson, J.B. 1982. RRS Discovery Cruise 147, 26th April - 17th May 1984: Biochemical 
fluxes in the NE Atlantic (42N and 50N transects). Cruise Report. 
 
Wilson, J.B. 1982. RRS "Challenger" Cruise 9/81, 16 June - 1 July 1981. Sediment and 
faunal investigations on the continental shelf to the west and north of Scotland. Cruise 
Report, pages 22. 
 
Wilson, J.B. 1983. RRS Challenger Cruise 12/79: 18 August - 7 September 1979. 
Geological investigations in the northern North Sea and on the continental shelf west 
and north of Scotland. Recovering and relaying of current meter moorings south and 
west of the Wyville-Thomson. pages 22. 
 
Wilson, J.B. 1984. RRS Frederick Russell cruise 7/ 83; 21 April - 13 May 1983; 
Sediment and faunal investigations on the continental shelf and upper continental slope 
west and north of Scotland and in the Irish Sea. (Cruise Report - Institute of 
Oceanographic Sciences). Institute of Oceanographic Sciences, Surrey, United 
Kingdom. 
 
Wilson, J.B. 1986. Faunas of tidal currents and wave dominated continental shelves 
and their use in the recognition of storm deposits. In: Knight, R.J. & McLean, M.R. 
(eds.). Shelf Sands and Sandstones. 11. Canadian Society of Petroleum Geologists, 
313-326. 
 
Wilson, J.B. 1988. A model for temporal changes in the faunal composition of shell 
gravels during a transgression on the continental shelf around the British Isles. In: 
Nelson Campbell, S. (ed.). Sedimentary Geology. Non-tropical shelf carbonates; 
modern and ancient. 60. Elsevier. Amsterdam, Netherlands., 95-105. 
 
Wingfield, R. 1980. Cruise Report MV Whitehorn 80.08.1: North Channel and western 
Irish Sea. Marine Geology Internal Report. 
 
Wood, M.V., Hall, J. & Van-Hoorn, B. 1987. Post-Mesozoic differential subsidence in the 
north-east Rockall Trough related to volcanicity and sedimentation. In: Brooks, J. & 
Glennie, K. (eds.). Petroleum Geology of North West Europe. Graham and Trotman, 
London, 677-685. 
 
Wood, M.V. 1988. Integrated geophysical studies West of the Hebrides. Unpublished 
thesis, University of Glasgow. 
 
Wood, M.V., Hall, J. & Doody, J.J. 1988. Distribution of early Tertiary lavas in the NE 
Rockall Trough. In: Morton, A.C. & Parson, L.M. (eds.). Early Tertiary volcanism and the 
opening of the NE Atlantic. (Geological Society of London Special Publications). 39. 
Geological Society of London, London, 283-292. 
 
Wynn, R.B., Weaver, P.P.E., Kenyon, N.H. & Masson, D.G. 2001. Geological hazards 
on the Northeast Atlantic continental margin. 739 in EUG XI 'Continental Slope Stability 
(COSTA) of Ocean Margins', 8-12 April 2001, Strasbourg, France.  
 
Yuan, F. 1997. Acoustic and geotechnical properties of the Western Irish Sea 
sediments (BL). Unpublished thesis, University of Bangor. 
 

November 2002  85 



DTI Strategic Environmental Assessment Area 7  
                                                                                                                        Geology 

Zhang, X., Gao, Z. & Yao, X. 1999. Internal wave deposits in the northeastern Rockall 
Trough, North Atlantic Ocean; reinterpretation of deep-water sediment wave formation. 
Acta Sedimentologica Sinica, 17, 464-472.  
 
Ziegler, P.A. 1981. Evolution of Sedimentary Basins in North-West Europe. In: Illing, 
L.V. & Hobson, G. (eds.). Petroleum geology of the continental shelf of North-West 
Europe. Heyden and Son, London, 3-39. 
 
Ziegler, P.A. 1982. Geological atlas of Western and Central Europe. Elsevier for Shell 
International Petroleum, Maatschappij, BV, Amsterdam. 
 
Ziegler, P.A. 1987. Evolution of the Arctic North Atlantic borderlands. Petroleum 
Geology of North West Europe, 1201-1204.  
 
Ziegler, P.A. 1988. Evolution of the Arctic-North Atlantic and the Western Tethys. 
Memoir of the American Association of Petroleum Geologists, No. 43.  
 
Ziegler, P.A. 1988. Evolution of the Arctic-North Atlantic and the western Tethys. 
 

 

 

 

November 2002  86 



SEA7 Geology Report  Unnithan & Shannon 

 

 

Appendix 5           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

87
July 2003 



SEA7 Geology Report  Unnithan & Shannon 

O C C U R R E N C E  O F  C A R B O N AT E  A N D  
O T H E R  M O U N D S  I N  T H E  S E A 7  R E G I O N  

O F  T H E  AT L A N T I C  M A RG I N  
 
 

 

 

VIKRAM UNNITHAN1, PAT SHANNON2 

 

 

 

MARINE AND PETROLEUM GEOLOGY RESEARCH GROUP 

DEPARTMENT OF GEOLOGY  

UNIVERSITY COLLEGE DUBLIN 

IRELAND 

 

SEA7 REPORT 

 
JULY 2003 

 

 

1  EMAIL :  V i k r am .Unn i th an@ucd . i e
2  EMAIL :  P . s h a n n o n @ u c d . i e

88
July 2003 

mailto:Vikram.Unnithan@ucd.ie
mailto:P.shannon@ucd.ie


SEA7 Geology Report  Unnithan & Shannon 

TABLE OF CONTENTS 

1.2 SUMMARY………………………………………………………………………….III 

INTRODUCTION……………………………………………………………………….1 

OBJECTIVES……………………………………………………………………………..1 

DELIVERABLES…………………………………………………………………………2 

HISTORICAL BACKGROUND TO CARBONATE MOUND RESEARCH……….2 

CARBONATE MOUNDS……………………………………………………………….3 
MOUND TYPES………………………………………………………………………….3 

Hovland Mound Province………………………………………………………………4 

Belgica Mound Province………………………………………………………………...4 

Pelagia Mound Province………………………………………………………………...4 

Logachev Mound Province………………………………………………………………4 

GSI Mound Province…………………………………………………………...………5 

Porcupine Bank Canyon Mound Province…………………………………………………5 

Magellan Mounds……………………………………………………………….……..5 

Darwin Mounds………………………………………………………………………6 

Other Mound Structures………………………………………………………………..6 

MOUND AGES…………………………………………………………………………...7 

FAUNAL ASSEMBLAGES……………………………………………………………….7 

CURRENT CARBONATE MOUND MODELS………………………………………8 
HYDROCARBON AND FLUID SEEP MODELS………………………………………………8 

SEDIMENTARY AND OCEANOGRAPHIC CONDITIONING MODEL…………………………9 

DISCUSSION……………………………………………………………………….…...10 

CONCLUSIONS…………………………………………………………………………11 

BIBLIOGRAPHY………………………………………………………………………..13 
 

89
July 2003 



SEA7 Geology Report  Unnithan & Shannon 

SUMMARY 
 
In the past decade, a significant amount of new data has been gathered on the 
geological, ecological and biological aspects of seabed mounds structures in the 
Atlantic Ocean west of Ireland and the UK. Carbonate mounds are very numerous 
(>1000), of various sizes and occur as both seabed features and buried mounds. 
They lie in water depths ranging from 500 to 1500 m and are generally located 
towards the upper parts of the shelf-slope break along the basin margins, and also 
on the main basin-bounding banks. Their morphology and shape range from simple 
cones to complex amalgamated ridge features covering up to 5 km2 and standing 
up to 300 m in height. While the internal structures and composition of the 
carbonate mounds are poorly constrained, their surfaces are generally covered by 
reef-building cold-water coral species such as Lophelia pertusa and Madrepora 
oculata. In addition to carbonate mounds, volcanic cones and possible mud 
mounds have also been identified in the region. 

This report focuses on the distribution, classification and internal (seismic) structure 
of carbonate mounds to the west of Ireland and the UK within the SEA7 region and 
its general environs. It also provides an overview of the main results from ongoing 
research in EU 5th Framework projects such as GEOMOUND, ECOMOUND and 
ACES. Various models for the origin and growth of carbonate mounds have been 
proposed in the literature. These range from hydrocarbon seepage and nutrient 
models to oceanographic and current influences and are discussed. The report also 
provides a comprehensive bibliography of mound references, a map of mound 
locations and a compendium of relevant metadata from the region. 
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Introduction 

Extensive clusters of carbonate build-up and mound structures have been identified at the seabed or 
in the shallow subsurface in the North Atlantic. Their formation is generally linked to the 
development and growth of deep, cold-water coral species such as Lophelia pertusa and Madrepora 
oculata. 

Recent discoveries of reefs and mound structures in the North Atlantic, during various research 
cruises such as the Training Through Research Cruises (TTR 97), Atlantic Irish Rockall Survey 
(AIRS96), Belgica Cruises 1997 - 1998, and Pelagia ENAM cruises 1996 - 1998, have generated a 
great deal of interest in the genesis of deep water bioherms. The possible linkage of modern seabed 
mounds and their fossil counterparts with hydrocarbon seepage and petroleum plays has intensified 
the study of these features.  
Carbonate mud mounds in shallow waters are defined by Bosence and Bridges (1995) as “a 
carbonate build-up having a depositional relief and being composed dominantly of carbonate 
mud, peloidal and or micrite”. Classical mounds, as described by various authors (e.g. Monty 
1995, Pratt 1995) are restricted to water depths of 50 - 100 m. The most striking characteristic of 
the mounded structures in the North Atlantic is the water depths at which they occur i.e. 500 - 
1000m. These seabed mounds are also unique as regards to their physical size i.e. 10 – 300 m in 
height and covering an area of a few 100 m2 to 3 km2 in some cases. In addition to carbonate 
mound, volcanic cones and possible mud volcanoes (mud mounds) have also been identified 
using high-resolution swath bathymetry data acquired by the Geological Survey of Ireland as 
part of its recent Seabed Survey, and high resolution magnetic and gravity data acquired by the 
Irish Petroleum Affairs Division.  

This report summarises data from research on deep, cold-water carbonate mounds, drawing on the 
wealth of information available from the various scientific cruises, research meetings and recent 
publications. Current models attempting to shed light on the genesis and evolution of these features 
are highlighted and discussed. 

  

Objectives 

The scope of the present report includes: 

¾ A review of current knowledge on the occurrence of carbonate and other mounds features 
that support unusual biological communities in the general region of interest (SEA7: SW 
corner 22.3°W, 52.5°N & NE corner 4°W, 61.7°N) (Fig. 1). 

¾ Collation and inventory of known (carbonate) mound localities in the region of interest. 

¾ To provide a bibliography providing relevant sources of information on carbonate mound 
work. 

¾ To provide an inventory of meta data for the known areas and general environs. 
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Deliverables 
In addition to a paper copy of this report, a CD-ROM accompanies this report, which includes: 

1. This report in Word Format 

2. Bibliography in Endnote format 

3. Inventory of meta-data 

4. ArcView 3.2 Project with GEBCO-CE bathymetry with mound locations superimposed. 
 

Historical Background to Carbonate mound research  

The scientific expeditions of Wyville-Thomson, Carpenter and Jeffreys in the early 1870s onboard 
the HMS Porcupine west of Ireland led to the discovery of numerous hitherto unidentified deep-sea 
fauna. During these cruises dredge samples of deep-sea coral were obtained. The occurrence of the 
deep-sea, cold water coral species Lophelia pertusa was first reported by Thomson (1874). Scientific 
work continued during the early 1900’s in the Porcupine Seabight during which the Helga and Helga 
II worked on an extensive series of stations, particularly on the eastern and northern flanks of the 
Seabight, in water depths of less than 1600 m (Le Danois, 1948). 

During the First and Second World wars relatively little work was done in the region. The only 
exception was Le Danois’ synoptic account of the continental slope fauna off the coasts of 
northwestern Europe with remarkable details on the general facies in the Porcupine Seabight. His 
facies interpretation of different European continental slope types and showed the  sites of  coral 
occurrences. According to Le Danois, these occurred mostly in a narrow bathymetric zone between 
500-1000 m along the continental slope and formed huge belts up to several hundreds of meters 
high and thousands of meters long. In the Porcupine Seabight he reported such a band of coral on 
the eastern flank and named it “massif de la Baie de Dingle”. 

After Le Danois’s work on corals to the west of Ireland and U.K., the focus of deep-sea coral 
research shifted to the Norwegian margin. Ever since the first detailed description of Lophelia pertusa 
detailed studies on the biology and anatomy of deep-sea corals especially Lophelia pertusa, Madrepora, 
Desmophyllum and Dendroophyllia  were subject of many research projects (Freiwald, 1998; Hovland 
and Mortensen, 1999; Mortensen, 2000). Also in other areas of the European margin, Lophelia was 
studied but less intensively than in Norway. Coral structures have been found along the northwest 
continental margin in the fjords and offshore Norway (Freiwald, 1998; Hovland and Mortensen, 
1999; Mortensen, 2000), around the British Isles (Wilson, 1975; Wilson, 1979a; Wilson, 1979b), the 
Faroe Islands (Frederiksen et al., 1992; Jensen and Frederiksen, 1992), the Rockall Bank (Scoffin et 
al., 1980; Wilson, 1979c), the Rockall Trough (de Haas et al., 2000; Kenyon et al., 1998), the Gollum 
channels (Tudhope and Scoffin, 1995), the Porcupine Bank (Scoffin and Bowes, 1988) and in the 
Mediterranean Sea (Zibrowius, 1980). In addition to the northeastern Atlantic, corals and coral 
structures have also been reported along the margin of West Africa (Zibrowius and Gili, 1990), in 
the northwest Atlantic Blake Plateau (Reed, 1992; Stetson et al., 1962), near the Bahamas (Messing et 
al., 1990; Mullins et al., 1981; Neumann et al., 1977; Neumann and Paull, 1998), on Hatteras Slope 
(Paull et al., 2000), in the Gulf of Mexico (Moore and Bullis, 1960) and from a few scattered records 
from the Pacific (Squires, 1965) and Indian Ocean (Rogers, 1999). 

In the early 1990s the deep-water coral structures to the west of Ireland and U.K. were the focus of 
academic and commercial hydrocarbon interest. An extensive seismic and sampling surveys for oil 
exploration in the  Porcupine Seabight showed mounded dome-like structures on the seabed. 
Gravity cores from the mounds yielded Lophelia pertusa and mostly muddy sediments. The 
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publication by Hovland et al. (1994) suggested a relationship between mounds and interpreted 
deeper faults underneath the mounds and proposed a model linking hydrocarbon seepage and 
mound occurrence. 

These observations and the proposed model resulted in renewed academic interest in the subsurface 
of the Porcupine Seabight. The first cruise to the mounds in the Porcupine Seabight was organized 
by the RCMG (Renard Centre of Marine Geology) in the framework of the EU MAST III projects - 
CORSAIRES and ENAM II to study slope instabilities along the eastern flank of the Porcupine 
Seabight with high-resolution seismic profiles. This first cruise by the RV Belgica found in addition 
to the surface mounds reported by Hovland et al. (1994) discovered numerous buried mound 
features further to the north of the Hovland province. This first successful seismic survey was 
followed by a Training Through Research- CORSAIRES cruise (Kenyon et al., 1998) during which 
shallow sediment cores and sidescan sonar data was collected from different mound provinces. 
During the summer of 1998 in the course of a large-scale regional survey of the seabed by the 
Atlantic Frontier Environmental Network (AFEN) mounds now called the Darwin mounds were 
discovered. The findings of these cruises led to the funding of three EU funded projects - 
GEOMOUND, ECOMOUND and ACES - with the aim of studying the internal and external 
controls on coral mound build-ups and the biology of the deep-water corals along the NE European 
margins. The Geological Survey of Ireland has recently completed an extensive swath bathymetry 
survey across the Irish designated waters west of Ireland and has detected many new mounds.  

 

Carbonate Mounds 

Carbonate mounds in the North Atlantic have been identified from their surface and subsurface 
(seismic) morphology. The carbonate mound catalogue presented in this report has been 
compiled by the authors from a variety of data sources: the updated seismic catalogue by Croker 
& Oloughlin (1998), De Mol (2002), Unnithan (2001), GSI Seabed Survey (pers. comm.) and 
published sources. The datasets used to identify the mound features include sidescan sonar 
(TOBI, GLORIA, OKEAN, ORETECH), seismic (both commercial and academic), multibeam 
(GSI Seabed Survey) and ROV video (Victor6000). 

 

1.3 MOUND TYPES 

The carbonate mounds can be broadly categorised into surface and buried structures. A carpet of 
coral debris, which supports a living coral fauna consisting mainly of Lophelia pertusa and 
Madrepora Oculata, covers the surface mounds (Fig. 5). In addition to these colonial species, the 
solitary coral Desmophyllum cristagalli and the octocoral Stylaster are also occasionally present. 
On the basis of ROV, multibeam, sidescan sonar, echosounder and seismic records, a number of 
mound provinces have been identified. They occur in the northern and eastern Porcupine 
Seabight, Porcupine, Rockall, Hatton and Fangorn banks, to the west of Ireland (see Figs 1 & 2). 
The published literature makes reference to a large number of mound provinces with a 
proliferation of names. The names are based on a variety of characteristics including geographic 
location, morphology, internal geometry and even the names of either the vessels or scientists 
involved in their original discovery. Mounds can be either surface or buried features. They are 
principally located along the banks and shelf-slope breaks (Fig. 2). In addition, many samples or 
corals have been recovered or reported from dredge samples along the Atlantic margin west of 
Ireland and the UK (Fig. 3). The main mound provinces include the following:  
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1.3.1 Hovland Mound Province  

This is named after Martin Hovland, lead author of a pioneering paper on mounds in the northern 
Porcupine Seabight (Hovland et al., 1994) (Fig. 4). These mounds are generally conical to dome 
shaped structures 1.5 km in diameter and about 150 m in height (Fig. 6). They are situated around 
the 700 to 800 m isobaths. These mounds are each typically surrounded by a distinct moat (up to 50 
m deep). Seismic characteristics include pull-up of parallel reflectors just below the mounds. 
Characteristic mounds include the Propellor and Perseverance mounds.  

1.3.2 Belgica Mound Province 

This is named after the ship that discovered these features along the eastern margin of the 
Porcupine Seabight during a scientific cruise in the summer of 1997. These structures are pinnacle 
or conical mounds with similar dimensions as the Hovland mounds (Fig. 7). They are found in 
groups forming echelon NNE-SSW trending barriers or banks. The presence of a seismically 
transparent layer beneath the mounds distinguishes them from the Hovland mounds. Within this 
province, proto-mound structures (Moira mounds) have been identified on the basis of sonar and 
ROV observations. These structures are 5-10m high, have a diameter of 20-30m and seem to be 
morphologically similar to the Darwin mounds identified in the northern U.K. Rockall Trough 
(Masson et al. 2001). Mounds and mound family sites where detailed work has concentrated during 
the GEOMOUND and ECOMOUND projects include the Thérèsa Mound and the Challenger 
Mound.  

1.3.3 Pelagia Mound Province  

This consists of a cluster of mounds on the northern Porcupine Bank investigated by the RV 
Pelagia, a Dutch research vessel. These mounds are larger (average 300 m in height, covering a few 
square km) than the Hovland and Belgica mounds. They are also found in slightly deeper waters 
(750 to 1200 m). These mounds have complex shapes ranging from conical to elongate (both 
alongslope and downslope) banks to amalgamated structures (Fig. 8).  

1.3.4 Logachev Mound Province  

This consists of complex mound structures on the eastern margin of the Rockall Bank, investigated 
first by the Russian research vessel Professor Logachev in 1997 (Kenyon et al. 1998). These mounds, 
later investigated by the Victor ROV (R2 Site) and TOBI sidescan sonar, show highly complex 
amalgamated ridge and mound structures (Fig. 9). Seismic profiles across this highlight the 
downslope trending complex ridge structures. The Rockall Bank mounds, occupying a 100km zone 
parallel to the bathymetric contours on the Rockall Bank, are smaller and morphologically complex 
in shape. With respect to the mounds described in previous sections, they are found in shallower 
waters ranging from 500 - 1000m. The mounds, which are covered by dead and living assemblages 
of L. Pertusa and M. Oculata, are perched on what is presumed outcrops of rock, erratics or glacial 
debris. Sonar and seismic data acquired on the second leg of the TTR 7 cruise, clearly demonstrated 
this preference for a pre-existing platform to develop on. Seismically, they look similar to the other 
types of mounds, with a chaotic internal structure and a dominant, high amplitude basal reflector. 
Along the margins of some of the mounds, there is evidence for velocity pull-up. Strong currents 
and especially the movement of sand influence the intricate shapes of these mounds. Bedforms due 
to currents on the SE Rockall Bank show evidence for strong alongslope currents with significant 
accumulation of coarse sandy material between the mounds being transported and deposited by 
strong currents. In some cases, there is evidence of sand waves covering the mounds or sand 
transport across the tops of the mounds. Preliminary results suggests that both the Porcupine Bank 
and Rockall Bank mounds are covered by a carpet of coral debris which supports a living coral fauna 
consisting mainly of L. pertusa and M. oculata. In addition to these colonial species, the solitary coral 
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Desmophyllum cristagalli and the octocoral Stylaster are also occasionally present. Morphologically these 
mounds appear more complex than the mounds in the Porcupine. 

1.3.5 GSI Mound Province 

The occurrence of new surface mounds on the Rockall, Hatton and Fangorn banks has been 
reported by the Geological Survey of Ireland (Geoghegan & Monteys, 2003). These mounds were 
imaged using multibeam and echosounder data from the Seabed Survey (Fig. 10). Detailed analysis 
of the extent, size and morphology of these mound structures is ongoing (Geoghegan & Monteys, 
2003). Preliminary examination of the Fangorn Bank mounds suggests that they are morphologically 
similar to the Hovland mounds. The Fangorn Bank mounds have distinct moat structures around 
the mounds, are generally conical in shape, and are about 350m in height. However, these mounds 
are found in slightly deeper water (around 1250 m) than the Hovland mounds.  

1.3.6 Porcupine Bank Canyon Mound Province 

This loosely refers to the mounds found in association with Porcupine Bank Canyon on the 
southern margin of the Porcupine Ridge. These mounds have been identified on the basis of 
GLORIA sidescan sonar, echosounder and recently acquired multibeam data (Xavier Monteys pers. 
comm.). These mounds are conical-shaped structures about 300 m in height and are more frequent 
on the southern steeper flank of the Porcupine Bank Canyon.  

1.3.7 Magellan Mounds  

These are numerous (>1000) buried mound-like structures in the northern Porcupine Seabight. The 
buried mounds or Magellan mounds (Fig. 11), were first observed in 1993 on industrial high 
resolution seismics and later investigated by Belgica 1997 Cruise in the northern Porcupine Seabight. 
All the identified Magellan mounds are situated to the north of the Hovland mounds. These mounds 
have not been found elsewhere in the northern Atlantic and are unique to the Porcupine Seabight. 
They have no morphological expression at the seafloor and were first identified on the basis of high-
resolution seismic data collected by the survey vessel Svitzer Magellan. They are characterised by 
lung-shaped, ovoid seismically transparent structures, 50 - 100 m in height and up to 250 m in 
diameter. These mounds are generally found to the north and west of the Hovland Mound Province, 
in water depths of 500 - 750m. Some of the mounds occur in pairs. Orthogonal seismic lines across 
some of the mound pairs, shows that these mounds are singular ring shaped mounds around a 
central kernel. The frequency and size of the Magellan mounds decreases to the north, essentially 
following the same trend as the Hovland mounds. On seismic sections, the base of the mounds 
appears to originate from a local unconformable seismic horizon. Surprisingly, there is little or no 
loss of signal directly below the mounds and all seismic horizons can be traced as continuous 
horizons. Along the margins of the mounds there is little velocity pull-up and little or no distortion 
of the seismic horizons. Within the mounds, there is a complete masking or blanketing. No internal 
structures are observed with the mounds. The seismic horizons directly above the mounds are 
slightly convex or domed. 

1.3.8 Darwin Mounds 

These were discovered in the 1998 by scientists from the SOC during the AFEN environmental 
TOBI survey north and west of Scotland. These mounds are named after the NERC ship RV 
Charles Darwin. The second group of Darwin mounds were discovered during a DTI survey in 
1999. The two fields of mounds cover an area of 13km x 4km and 13km x 9km respectively and are 
found in water depths ranging from 900 to 1060m. The two surveys discovered in excess of 225 
mound structures. Each mound is c. 50-100m in diameter and up to 5m high (Fig. 12). The mounds 
are found north of a large area of pockmarks and appear to be closely related to these fluid escape 
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features (Masson et al., 2003). The Darwin mounds have a characteristic teardrop shaped ‘tails’ of 
moderately high backscatter on TOBI sidescan sonar images spanning a few hundred meters in 
length downstream (NE-SW) from the mounds. The tops of the mounds are covered by Lophelia 
pertusa and less abundant Madrepora oculata and associated fauna. Average density of coral heads is 
reported to be 1 colony per 4m2 (Bett, 2001). The mound tails are characterised by high-density 
populations of xenophyophores, which are giant protozoans unique to the deep-sea. The pockmark 
fauna is similar to the background sediments with higher density of large burrows and echinothurid 
urchins dominate the megafauna. 

1.3.9 Other mound structures 

On the AIRS GLORIA sonar images, numerous oval features were observed along the lower slope 
of the northern Porcupine Bank at 54°N and 14°W are (Unnithan, 2001; Kenyon et al., 1998). These 
are 500m to 1km in diameter and are characterised by very high backscatter. The conical shape is 
determined from the shape of the shadows, i.e. a conical object has high backscatter on the side 
facing the transducers and prolonged distinct shadows. While the mounded features bear some 
resemblances to carbonate mounds, these sharp conical features are interpreted to represent 
extrusive volcanic cones (Fig. 13). Unfortunately there are no 3.5 kHz echosounder data over these 
features, but high local magnetic and gravity anomalies support the presence of a volcanic body. 
Kenyon et al. (1998) describe these conical features using medium range sonar and shallow seismic 
data. The conical shape and low acoustic penetration of these features (see Fig. 23 of Kenyon et al. 
1998) is consistent with volcanic bodies. Grab samples from the features recovered black rocks and 
manganese encrustations. Kenyon et al. (1998) suggested that the black rocks were igneous/volcanic 
and their presence may be related to the source of the manganese. Based on seismic and magnetic 
data Naylor et al. (1999) named these preserved Paleocene volcanic cones as the Droll Igneous 
Centre. The possibility that some of the igneous cones contain a covering veneer of carbonate coral 
material cannot be discounted. 

There are three oval, 2-10 km in diameter high backscattering areas along the eastern margin of 
Lorien Bank, south-western Rockall Trough. The boundaries of these regions are well-defined. The 
surrounding region is characterised by low, homogeneous backscattering. The strong contrast of the 
oval bodies with the surrounding area suggests an abrupt change in surface texture and hence, 
lithology. The results from recent swath bathymetry surveys (confidential data PAD) suggest the 
presence of numerous volcanic seamounts of similar morphology to the Anton Dohrn, but smaller 
in size, in the vicinity of Lorien Bank (Peter Croker, pers. comm.). Their location, size, shape and 
backscattering characteristics suggest that these structures are volcanic seamount-type features 
(Unnithan, 2001). The backscattering characteristics are also similar to those of carbonate mounds. 
However, individual carbonate mounds are generally an order of magnitude smaller than these 
features. The recent GSI Seabed survey has brought to light new mound structures of presumed 
volcanic nature based on their seamount morphology, high magnetic signature. These mounds are 
found in the southern Rockall Trough, Fangorn Bank and Eriador Seamount (see Fig. 2). In 
addition, some geophysical evidence has been obtained to suggest the presence of some active mud 
volcanoes or mud mounds in the Porcupine Seabight (Jean-Pierre Henriet, pers. comm.). 

 

Mound Ages 

There is significant debate in academic circles regarding the ages of carbonate mound structures 
along the margins of the Rockall Trough and Porcupine Seabight. To date, none of the large 
mounds in the Irish and UK waters has been drilled to the base. Surface box and giant piston cores 
obtained from the summit and flanks of the mounds provide ages in the order of 200,000 years B.P. 
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(Andre Freiwald, pers. comm.). Regional seismo-stratigraphic analysis suggests that the base of the 
mounds in the Porcupine Seabight and Rockall Trough overlies the C10 reflector. This reflector has 
been dated by the ODP 980/981 drill site in the Rockall Trough as early Pliocene (STRATAGEM 
Project Report – Atlas, Pat Shannon, pers. comm.). These ages are in general agreement with ages 
calculated by O’Reilly et al. (2003) based on Lophelia pertusa growth rates reported in literature and 
mound dimensions (height and width) of mounds in the Pelagia province. Seismo-stratigraphic 
correlation by the RCMG group in Gent (e.g. de Mol, 2001) have proposed a slightly younger Late 
Pleistocene  age based on sample dates from the flanks of the mounds in the eastern Porcupine 
Seabight. 

 

Faunal Assemblages 

There is large faunal variability (nature, distribution and type) between the mounds observed on 
video footage obtained during the CARACOLE 2001 and Polarstern Victor XIX3a 2003 cruise to 
the Porcupine Seabight and Rockall Trough mounds. The main species of corals found on all the 
mounds is Lopelia pertusa. Varying amounts of Madrepora oculata, Stylasterid and Desmophyllum are found 
on the mounds. Mounds such as Perseverance, Propellor and Theresa (see attached meta-dataset 
Figure CARACOLE for locations) do not have substantial living coral cover and are characterised 
by a variety of otrehspecies of actinian, antipatharian, gorgonians (soft corals), glass sponges, 
encrusting (as yet undetermined) yellow and blue sponges, cidaris (sea urchins), arthropods such as 
paromola, bathynectes and fish species such as Lopheus, Neocytus helgae, Pisces blanoides, chimera. Mounds on 
the eastern margin of the Rockall Bank are covered by a thick (1-3m) cover of both living and dead 
Lophelia pertusa with Madrepora oculata. Desmophyllum is not seen on these mounds. Small stylasters are 
observed growing on these mounds. Characteristics fauna includes stalkless crinoids, large red 
gorgonians, antipatharians, cup-shaped sponges and a large variety of crab and fishes. 

 

Current Carbonate Mound Models 
Models for carbonate mound growth must address aspects of mound initiation, growth and 
sustenance. In terms of mound initiation, two main end-member models exist in the published 
literature: 1) hydrocarbon or fluid seepage migration (e.g. Hovland et al., 1994) and 2) 
sedimentological and oceanographic conditioning (e.g. de Mol, 2002). These models are 
described and discussed below.  

 

1.4 HYDROCARBON AND FLUID SEEPAGE MODELS 

Three models have been proposed an evolution and triggering of the Hovland and the Magellan 
mounds by hydrocarbon and fluid seepage processes: 

• The first model was proposed by Hovland (1990), Hovland et al. (1994, 1998). This suggested 
a causal relationship between hydrocarbon seeps and deep-water coral features. Deep-water 
coral banks could form as a consequence of local fertilization that resulted from focused 
hydrocarbon seepage. In the case of the Hovland mounds in the Porcupine Basin, Hovland et 
al. (1994) proposed that the coral mound structures are located immediately above major 
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faults, which could function as hydrocarbon migration pathways (Fig. 14). Hydrocarbon seeps 
provided a food source for bacteria, fertilizing the waters around the seep sites. The model 
suggested that focused hydrocarbon seeps along the faults or fractures led to local 
eutrophication and enhanced chemosynthetic bacterial growth, which encouraged and 
supported higher organisms by providing them with nutrients and a suitable substrate on which 
to attach. This symbiotic relationship would have laid the basis for further growth of the 
mounds. The validity of this model has been questioned recently by Bailey et al. (2003), whose 
analysis of the high-resolution 3-D seismic data from the same area suggests that faults and 
mounds are not spatially related and that many of the features interpreted as faults by Hovland 
et al. (1994) are seismic artifacts.  

• The potential role of methane in triggering mound growth in the Magellan province has been 
evoked by Henriet et al. (1998; 2001) in a model developed to explain possible causal relationships 
between methane migration, slope destabilization and mound growth (Fig. 15). Implicit in this 
model is a possible phase of hydrate build-up and decay resulting from variations in bottom water 
temperatures during the last glacial and interglacial periods. This model provides a process for 
focused seeps around which the coral bank develop, hence forming ring-shaped coral banks in the 
Magellan province. During Quaternary times, with repeated fluctuations from polar (in front of an 
Irish ice-sheet) to temperate conditions, extreme variations in bottom water temperatures (up to 
11°C) may have translated into cycles of local growth and decay of gas hydrates, fuelled by 
methane from deeper hydrocarbon reservoirs. The authors suggest that the Magellan mound 
province coincides with an underlying slope failure, where hydrates may have played a role. 

• A third model was proposed by McDonnell (2001) based on the coincidence between coral banks 
and the relation of underlying Oligocene and Miocene contourite deposits. The underlying 
contourites may have played a role as fluid migration pathway from underlying Tertiary deltaic 
strata. However, no direct evidence of migration or of hydrocarbon accumulation are reported in 
the work of Mc Donnell (2001). Seepage of thermogenic hydrocarbons at the seafloor does occur 
at the present in the northern part of the Porcupine Basin, in the non-commercial Connemara oil 
field about 65km north of the Magellan mound province. These seeps appear clearly on industrial 
seismic data and high resolution seismic sections as high-amplitude patches along reflections, 
vertical disruption of seismic reflections or vertical zones of chaotic facies, interpreted as gas 
chimneys (Games, 2001). However, no mounds are reported in this region, while in the Magellan, 
Hovland or Belgica mound provinces there are no such fluid migration features. Most large faults 
do not extent to the seafloor and there are no clear indications so far for vertical fluid migration 
pathways neither on industrial seismic data (McDonnell, 2001) nor on the interpreted high-
resolution seismic data. Pockmarks in the region of the coral banks are not active structures but 
might have been active in the recent past. To date no paleo-pockmarks horizons have been 
observed in the data set, which can link the mound development to the coral mound evolution.  

 

1.5 SEDIMENTARY AND OCEANOGRAPHIC CONDITIONING MODEL 

There is ample evidence from sidescan sonar and echosounder data to suggest that the mounds of 
the Porcupine and Rockall banks are strongly influenced by currents (O’Reilly et al., 2003). The 
mounds are generally located in areas (Wilson, 1979) with rugged seabed topography or close to the 
shelf edge. The corals may have settled in these areas to take advantage of the increased currents and 
possible suspended matter. Along the Porcupine Bank, there is evidence for a relationship between 
the occurrence of corals and water stratification. Ahermaphytic corals accumulate below the 
thermocline which exists at 600-1400m in the Rockall Trough (Rice, 1991). 

Changes in currents, water temperature or nutrient supply force the coral colonies to selectively 
occupy favourable parts of the larger mounds. The dead coral traps pelagic and hemipelagic detritus 
and when the environmental conditions are favourable for colonisation eventually forms a substrate 
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for the further growth of corals. This model could explain the growth of carbonate mounds as a 
biological response to changes in environmental conditions coupled with normal 
pelagic/hemipelagic sedimentation.  

The sedimentary and oceanographic model consists of initiation and development phases (e.g. 
Unnithan et al., 2003): 

¾ Mound initiation: Lophelia pertusa needs a hard substrate for initial settlement. For the 
initiation of mounds, this could be an erosion surface such as the C10, glacial drop-stones or 
pre-existing topography. In addition to settlement substrate, the presence of a suitable 
current regime to deliver food and prevent clogging through sedimentation as well as 
optimum water temperature and salinity regimes govern the distribution of Lophelia pertusa. 
Once successfully established and mound growth initiated, the growth phase of the mound 
would be influenced by changing oceanographic conditions which dictate the selective 
survival of certain coral patches.  

¾ Mound development: This starts with the growth and death of coral thickets, cementation 
and hard-ground formation followed by erosion which provides hard substrate for the next 
growth cycle at that location (see Fig. 16). Once the mounds are able to generate their own 
(micro) topography, growth can sustained simply because the corals are in a elevated 
position with enhanced capacity to catch nutrients and are removed from moving sand. 
Unnithan et al.’s (2003) observation show that lateral growth of mounds occurs when upper 
and mid-slope terraces are formed by current action and colonised by corals. Dense coral 
stands or fronds (often with thin fan-like growth composed of basal dead coral with an outer 
edge of living coral) show preferential growth on the up current vertical face of the terrace.  
The dead coral matrix may serve to baffle sediments behind the leading living coral edge 
promoting extension of the terrace over time following cementation. 

 

1.6 DISCUSSION 

In the light of new evidence from various cruises in the northern Porcupine, the Hovland model 
needs to be modified.  Recent sediment and core samples from the mounds show no clear evidence 
of chemosynthetic faunal assemblages. Furthermore, geochemical and isotope analysis reveals the 
dominance of a marine 13C fingerprint. Moreover, high-resolution seismic profiles show little 
evidence for faulting directly beneath the mounds. This implies that a direct hydrocarbon fuelled 
cycle for the growth of the Hovland mounds is unlikely. However sidescan sonar data from the TTR 
7 and recently the Pelagia TOBI 2002 cruises imaged pockmarks in the northern and eastern 
Porcupine, which suggests that fluid expulsion has occurred in the basin. 

A vital component in the seepage models is the causal relation between the distribution of the coral 
banks and structures identified as potential fluid seepage sites. Henriet et al. (2001) related the buried 
Magellan mounds to the occurrence of the polygonal faults observed in a Neogene slide succession; 
Hovland et al. (1994) related the coral banks to deeper faults and McDonnell (2001) to Oligocene 
contourite deposits in the Magellan and Hovland mounds. All three models assume that for the 
start-up phase the coral banks are preferentially located at sites where fluid seepage is highest.  

Fluids need not necessarily have been hydrocarbons. Basinal brine venting, along unconformities, 
fractures or by diffusion, could have facilitated the formation of authigenic carbonate, forming hard 
grounds on which ambient benthic fauna could have settled on (Henriet et al., 1998, 2001; Hovland 
et al., 1994). The formation of local hard grounds by venting may explain the spatial distribution of 
the coral banks. 

Hovland et al. (1994) assume that the shape of the coral banks is the result of hydrocarbon seepage 
distribution. Henriet et al. (1998, 2001) interpreted a ring shape of a large number of Magellan 
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mounds, which may argue for a focused venting. If deep-water coral banks were caused by a close, 
direct link between hydrocarbon seepage along faults, we might expect the coral banks to be strictly 
lined up along the faults, which is apparently not the case as discussed above. In the detailed 3D and 
2D studies of the Magellan mound province (Britsurvey, 1997; Huvenne et al., submitted; 
McDonnell, 2001) no ring structures has been observed as interpreted by Henriet et al. (1998; 2001) 
The elongated shape indicates the current direction as illustrated on TOBI sidescan sonar data by 
O’Reilly et al (2003). These observations argue for an external control of the coral bank 
development. 

In the Belgica mound province some local enhanced reflectors are observed in the top of some of 
the Neogene-Holocene contourite units. This might indicate a very local and small accumulation of 
some fluids as gas. However, the gas content in the samples taken on the Thérèse mound, overlying 
these contourites, is low and in the order of atmospheric values (Jochen Naeth, pers comm.). During 
the Marion Dufresne coring campaign MD123 of 2001 (Van Rooij et al., 2002) a H2S smell was 
reported for one core located on Thérèse Mound. However, follow-up chemical analysis of the core 
failed to confirm or detect the presence of any H2S (Jochen Naeth, pers. comm.). 

No conclusive evidence is seen in the present day setting between methane seeps and coral mounds 
formation. Only in the case of the Darwin mounds there seems to be a link between sand extrusion, 
mound formation and colonisation by deep-sea, cold water corals. However it more than likely that 
the Darwin mounds are selectively colonised by corals due to their elevated topography and other 
external factors such as currents and nutrient supply. Nevertheless none of the proposed models 
provide conclusive evidence regarding the origin of the coral structures because they are based on 
sparse data. Only further deep drilling will provide a conclusive answer.  

The carbonate mounds tend to occur in elongate clusters and are best developed in Irish waters on 
the banks and along the upper parts of the shelf/slope break. Serprisingly few mound provinces 
have been located to date in UK waters. However, comparison with the geological/bathymetric 
setting of the known locations, together with the presence of dredge samples of corals (see Fig. 3) 
would suggest that mound provinces could be anticipate in the general environs of the Wyville-
Thomson Ridge.  

What controls coral and mound growth? To date, little is know about the biology and life cycle of 
Lophelia pertusa. For example, when and how often do they spawn? What mechanisms and strategies 
do they adopt for colonisation? Which of the factors among water temperature, pressure/depth, 
salinity, turbidity, nutrients or currents are the most important for healthy coral growth? For the 
limited video footage current direction, erosion (presence/absence), nutrients, turbidity and 
substrate (hardground/dropstone) seem to be major primary controls. For mound growth, the coral 
growth pattern (patchy, debris & live) and erosion by deep-sea currents also seem to be the most 
important parameter.  

 

Conclusions 
 

In the past few years, our knowledge of cold water bioherms has increased significantly. Some of 
the important conclusions that we draw from this report are:  

 

¾ Mounds occurring in clusters have been reported from on the eastern, northern Porcupine 
Seabight, Porcupine Bank, Rockall Bank, northern Rockall Trough, Lorien Bank, 
Fangorn Bank, Eriador Seamount and Hatton Bank.  
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¾ Seabed mounds have been documented on the basis of a variety of seismic, sidescan 
sonar, video and multibeam bathymetry datasets. Most of the mounds are inferred to be 
carbonate structures based on seismic data, while a few mounds structures, such as on 
Lorien Bank, are suggested to be volcanic in origin.  

¾ A greater number and variety of mounds are present, in relatively deep waters of 500 - 
1200m, on the continental shelf to the west of Ireland. Surprising, only few large mounds 
structures have been found to the west of U.K. Further mounds are anticipated in the 
general vicinity of the Wyville-Thomson Ridge. 

¾ A Plio-Pleistocene age has been suggested based on seismo-stratigraphic correlations for 
some of the larger mounds in the along the margins of the Porcupine Seabight and 
Rockall Trough 

¾ Faunal assemblages associated with the large carbonate mounds are primarily composed 
of cold water corals Lophelia pertusa, Madrepora Oculata, Desmophyllum and 
stlyasterids. 

¾ During recent video cruises to the carbonate mound sites in the Porcupine Seabight, 
definite evidence for damage to the mounds and corals due to fishing activity was seen. 
Lost static fishing gear such as gill nets and trawl marks were observed around the 
mound sites.  

¾ The nature and origin of the carbonate mounds cannot be described by a simple fault 
related, hydrocarbon seep and bacterial symbiotic model. Various oceanographic, 
biological and palaeoclimatic variables and their influence on cold water bioherms and 
mounds are likely to play a role in the initiation and growth of the carbonate mounds. 

¾ The carbonate mounds and the corals are synonymous with the presence of strong 
currents. Water stratification and internal tides also appears to be important factors 
determining the location of the carbonate mounds. 

 
Although we have a better insight of the nature, composition, structure and areal distribution of 
these seabed mounds, their genesis and formation remains elusive. Primary oceanographic 
variables such as currents, temperature, salinity and suspended matter most definitely influence 
the carbonate mounds and cold-water corals. But how have these mounds evolved through time 
and what initiated their growth in the first place, are all some of the important unanswered 
questions. Current ongoing research on the samples takes from the mounds should be able to 
answer some of these questions. Perhaps a more integrated oceanographic, biological and 
geological approach in addition to drilling is required to fully comprehend the nature and 
complexity of these seabed features. 
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Figure 1: Overview map of the study area highlighting the main bathymetric and geomorphologial 
features. Bathymetric contours from GEBCO-CE 2003 dataset. 
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Figure 2: Location of the carbonate mounds in the study area. Mound provinces described in the 
text are also highlighted. 

 

July 2003 
112



SEA7 Geology Report  Unnithan & Shannon 

 

Figure 3: Localities where L. pertusa has been sampled or photographed are shown. Of the trawls 
hauls, only those <15 km in length have been included as points centred on the mid-point of the 
trawl track. FB Faeroe Bank; HB Hatton Bank; LB Lousy Bank, RB Rockall Bank; SB Stanton Bank; 
WTR Wyville-Thomson Ridge. (from: http://www.sams.ac.uk/dml/projects/benthic/lophmap.htm
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Figure 4: Map from the northern Porcupine Seabight showing the distribution of Hovland surface 
mounds (black filled circles) and buried Magellan mounds (red filled circles). 

 

Figure 5: High-resolution digital still images from the CARACOLE cruise showing (left) the typical 
framework reef-building coral species Lophelia pertusa and Madrepora oculata found on carbonate 
mounds. The image on the right shows the less abundant solitary coral species Desmophyllum (red). 
Images are copyright IFREMER 2001 
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Figure 6: High-resolution seismic profile showing the characteristic shape of the Hovland Mounds 
in the Porcupine Seabight. Note the presence of a moat or depression surrounding the mounds. 
Seismic profile from Renard Centre for Marine Geology (RCMG), Gent, de Mol 2001. 

 

 

Figure 7: High-resolution seismic profile showing the characteristic shape of the Belgica Mounds on 
the eastern margin of the Porcupine Seabight. Note the characteristic ponded sediments on the 
upslope margin. Seismic profile from RCMG, Gent, de Mol, 2001. 

 

Figure 8: High resolution TOBI sidescan imagery from the northern Porcupine Bank showing the 
characteristic shapes of Pelagia mounds. (Shannon et al. 2001). TOBI swath width approx. 6 km 
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Figure 9: High-resolution multibeam data from the R2 site, Logachev mound province acquired 
during the CARACOLE 2001 cruise. This image highlights the complex wave structures on the 
surface of the mound.  The mound summit is shown in pink, with sediment wave amplitudes of up 
to 1m and wavelengths of 2-3m (Unnithan et al. 2003) 

 

Figure 10: 3-D image, viewing North, of the GSI mound province showing the Fangorn and Hatton 
Bank with the Edoras Bank Seamount to the west (left in image). The Fangorn Bank is 
approximately 60 km in diameter (NE-SW orientation, measured along dark green contour) and the 
mounds are up to 300 m in height. 
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Figure 11: High resolution seismic line over the buried Magellan Mounds. Note these mounds seem 
to originate (root) from a single horizon. Image spans 300m along the profile and 225 ms TWT 
along the depth axis. 

 

Figure 12: High-resolution sidescan sonar image of the Darwin mounds. Note these mounds are 
substantially smaller than those in Irish Waters. From Wheeler (2001). 
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Figure 13: Other mound structures -GLORIA mosaic highlighting high-backscatter patches on the 
northern margin of the Porcupine Bank (Unnithan, 2001. Commercial high-resolution magnetic data 
(P. Croker per comms) suggests that these mound structures are volcanic in origin.  

 

Figure 14: Hovland et al. (1994) suggest a close relation between hydrocarbon seeps and coral bank 
formation. According to their model, the first condition is that hydrocarbons are generated at depth 
(A) and that some of them find their way to the surface in a focused manner, through faults and 
fissures (B). The seabed is here locally eroded by seepage and the local seawater is provided with 
nourishment on which bacteria and microorganisms depend. Over time, organisms and their skeletal 
remains accumulate, whereas authigenic carbonates precipitate locally, and cement the sediment and 
skeletal debris (C).  

 

 

Fig. 15: Henriet et al. (2001) proposed a model for the genesis of the Magellan mounds on a site of 
episodic fluid migration, under strong varying bottom water temperatures. Under glacial conditions, 
a horizon of gas hydrates could built up in regions of prolific (even transient) methane flux. Decay 
of the hydrated horizons could generate slope failure. In renewed methane flux conditions, in warm 
waters, the disrupted horizon funneled the migrating fluids to the seabed, possibly contributing to 
venting and mound nucleation. 

July 2003 
118



SEA7 Geology Report  Unnithan & Shannon 

 

 

Figure 16: Cartoon sketch showing the sedimentary and oceanographic conditioning model 
explaining the initiation, growth and development of the carbonate mounds based on video analysis 
(Unnithan et al. 2003). 
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