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INTRODUCTION

This bibliography lists 330 publications classified in 9 main themes. In addition to literature
references, relevant web sites and European seabed mapping projects are listed.

The list is not complete and publications are selected based on their relevance to the Atlantic deep
sea, or because of their general methodological or theoretical relevance.

The issue of Seabed and Habitat Mapping covers several research fields, ranging from
characterization of biological communities to sediment geology and underwater acoustics. Many of
the publications cover several topics and are listed under more than one of the themes below. A list
of relevant web sites (project home pages) and on-line resources is also presented.

Classification of Sediments, Habitat, Landscapes and Bioregions
(53 papers)

The term “Habitat” here includes both biotopes and habitats. The terms "habitat" and "biotope" are
used almost synonymously in the literature, for describing the environment associated with
occurrence of certain species. Here, we recognise the difference of these terms as "biotope"
applying to the community's environment and "habitat," to the species' environment (Udvardy
1959; Whittaker et al. 1973). The majority of classification schemes cover both substrates and
biological units (dominant species or characteristic communities. Classification schemes or principles
dealing only with seabed substrates are listed separately below.

Habitat Classification

Allee RJ, Dethier M, Brown D, Deegan L, Ford RG, Hourigan TF, Maragos J, Schoch C, Sealey K, Twilley
R, Weinstein MP, Yoklavich MM (2000). Marine and Estuarine Ecosystem and Habitat
Classification. NOAA Technical Memorandum NMFS-F/SP0O-43, National Oceanic and
Atmospheric Administration, National Marine Fisheries Service.

Ball D, Blake S, Plummer A (2006). Review of Marine Habitat Classification Systems. Parks Victoria
Technical Series No. 26, 50 pp.

Brown BA (1993). Classification system of marine and estuarine habitats in Maine: An ecosystem
approach to habitats. Maine Natural Areas Program, Department of Economic and Community
Development, Augusta, Maine. 51 pp.

Brown, S.K (2002). Our living oceans benthic habitat classification system. NOAA NMFS, Office of
Science and Technology, Silver Spring, Maryland.

Bullimore RD, Foster N, Howell KL (2013). Coral characterised benthic assemblages of the deep N. E.
Atlantic: defining ‘Coral Gardens’ to support future habitat mapping efforts. ICES Journal of
Marine Science; doi:10.1093/icesjms/fss195, 12pp.

Coggan R, James JWC, Pearce B, Plim J (2011). Using the EUNIS habitat classification system in
broadscale regional mapping: some problems and potential solutions from case studies in the
English Channel. ICES CM 2011/ G:03.

Coggan R, Pearce B, James C (2012). EUNIS: issues with application to broadscale habitat mapping.
Revista de Investigacion Marina, 19(2), 55-57.
www.azti.es/rim/component/content/article/42.html

Connor DW, Dalkin MJ, Hill TO, Holt RHF, Sanderson WG (1997). Marine nature conservation review:
Marine biotope classification for Britain and Ireland, vol. 2, Sublittoral biotopes, version 97.06.
Joint Nature Conservation Committee Report 230, Peterborough, UK.

Connor DW, Allen JH, Golding N, Howell KL, Lieberknecht LM, Northen KO, Reker JB (2004). The
National Marine Habitat Classification for Britain and Ireland. Version 04.05. Introductory Text.
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Joint Nature Conservation Committee, Peterborough, UK (Internet version:
www.jncc.gov.uk/MarineHabitatClassification).

Costello MJ (2009). Distinguishing marine habitat classification concepts for ecological data
management. Mar Ecol Prog Ser 397: 253—-268.

Cowardin LM, Carter V, Golet FC, LaRoe ET (1979). Classification of wetlands and deepwater habitats
of the United States. U.S. Fish and Wildlife Service, FWS/OBS-79/31 GPO 024-010-00524-6,
Washington, D.C. 103 pp.

Davies CE, Moss D (1999). EUNIS habitat classification: Final report to the European Topic Centre on
Nature Conservation. European Environment Agency, October 1999. 256 pp.

Davies CE, Moss D, Hill MO (2004). EUNIS Habitat Classification Revised 2004. Report to the
European Topic Centre on Nature Protection and Biodiversity, European Environment Agency.
307pp. (available online at http://eunis.eea.eu.int/eunis/habitats.jsp).

Davies CE, Moss D (2004). EUNIS habitat classification of marine habitat types. Revised classification
and criteria report to the European Topic Centre on Nature Protection and
Biodiversity/European Environment Agency, Paris.
eunis.eea.europa.eu/upload/EUNIS_2004_report.pdf.

Dethier MN (1992).Classifying marine and estuarine natural communities: An alternative to the
Cowardin system. Nat. Areas J. 12(2):90-100.

Devillers P, Devillers-Terschuren J, Ledant JP (1991) CORINE biotopes manual: habitats of the
European Community. Commission of the European Communities, Directorate General of
Environment, Nuclear Safety and Civil Protection, Luxembourg

Diaz RJ, Solan M, Valente RM (2004). A review of approaches for classifying benthic habitats and
evaluating habitat quality. Journal of Environmental Management 73, 165e181EUNIS. 2002).
EUNIS Habitat Classification. European Environment Agency, http://eunis.eea.eu.int.

European Commission (2003). Interpretation Manual of European Union Habitats, EUR 25. DG
Environment, Brussels.

Fraschetti S, Terlizzi A, Boero F (2008). How many habitats are there in the sea (and where)? Journal
of Experimental Marine Biology and Ecology 366, 109-115.

Galparsoro |, Connor DW, Borja A, Aish A, Amorim P, Bajjouk T, Chambers C, Coggan R,
Dirberg G, Ellwood H, Evans D, Goodin KL, Grehan A, Haldin J, Howell K, Jenkins C,
Michez N, Mo G, Buhl-Mortensen P, Pearce B, Populus J, Salomidi M, Sdnchez F, Serrano
A, Shumchenia E, Tempera F, Vasquez M (2012). Using EUNIS habitat classification for
benthic mapping in European seas: Present concerns and future needs. Marine
Pollution Bulletin, 64: 2630-2638.

Galparsoro | (Guest Ed.) (2012). Using EUNIS habitat classification for benthic mapping in European
seas. Revista de Investigacién Marina, 19(2), 21-70.
http://www.azti.es/rim/component/content/article/42.html

Golding N, Vincent MA, Connor DW (2004). Irish Sea Pilot - Report on the develop-ment of a
Marine Landscape classification for the Irish Sea. Joint Nature Conserva-tion
Committee, Peterborough. Available online at www.jncc.gov.uk/irishseapilot.

Greene HG, Yoklavich MM, Starr RM, O'Connell VM, Wakefield WW, Sullivan DE, McRea Jr
JE, Cailliet GM (1999). A classification scheme for deep seafloor habitats. Oceanologica
Acta 22: 663-678.

Guarinello ML, Shumchenia EJ, King JW (2010). Marine habitat classification for ecosystem-based
management: a proposed hierarchical framework. Environ. Manage. 45, 793—-806.

Halvorsen R, Bryn A, Erikstad L, Lindgaard A (2015). Natur i Norge - NiN. Versjon 2.0.0.
Artsdatabanken, Trondheim (http://www.artsdatabanken.no/nin).
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http://www.jncc.gov.uk/irishseapilot

Hill, M.O, Moss, D. & Davies, C.E (2004). EUNIS habitat classification descriptions.European Topic
Centre on Nature Protection and Biodiversity, Paris.

Hiscock K (ed) (1995) Classification of benthic marine biotopes of the north-east Atlantic. Joint
Nature Conservation Committee, Peterborough

Howell KL (2010). A benthic classification system to aid in the implementation of marine protected
area networks in the deep/high seas of the NE Atlantic. Biol. Conserv. 143, 1041-1056.

Jacobs CL, Porritt L (2009). Deep Sea Habitats — Contributing Towards Completion of a Deep-sea
Habitat Classification Scheme. NOCS Research and Consultancy Report No. 62, National
Oceanography Centre, Southampton, UK, 45pp.

JNCC (2015). The Marine Habitat Classification for Britain and Ireland Version 15.03 [Online]. [2015-
05-21]. Available online at: jncc.defra.gov.uk/MarineHabitatClassification

Lindgaard A, Henriksen S (eds.) (2011). The 2011 Norwegian Red List for Ecosystems and Habitat
Types. Norwegian Biodiversity Information Centre, Trondheim.

Keefer ML, Perry CA, Wright N, Daigle WR, Caudill CC, Clabough TS, Griffith DW, Zacharias MA (2008)
Evaluating the NOAA Coastal and Marine Ecological Classification Standard in estuarine systems:
A Columbia River Estuary case study. Estuarine, Coastal, and Shelf Science 78:89-106

Madden CJ, Grossman DH (2004). Coastal/Marine Systems of North America: Framework for an
Ecological Classification Standard. NatureServe, Arlington, Virginia. pp. 150.

Madden CJ, Grossman DH, Goodin KL (2005). Coastal and marine systems of North America: A
framework for an ecological classification standard, Version Il. NatureServe, Arlington, Virginia.
64 pp. http://www.natureserve.org/publications/coastal marine classification.pdf

Madden CJ, Goodin K, Allee RJ, Cicchetti G, Moses C, Finkbeiner M, Bamford D (2009). Coastal and
marine ecological classification standard NOAA and NatureServe. 109 p.

OSPAR Commission (2008). OSPAR List of Threatened and/or Declining Species and Habitats. OSPAR
Agreement 2008-06, pp. 1-4.

OSPAR Commission (2008). Descriptions of habitats on the OSPAR list of threatened and/or declining
species and habitats. Reference number 2008-7.

Parks N (2002). A Lingua Franca for Marine Habitat Classification-an Idea Whose Time Has Come.
BioScience 52, 324.

Parry MEV (2014). JNCC Marine Habitat Classification for Britain and Ireland: Overview of User
Issues, INCC Report 529, ISSN 0963 8901. Available online at jncc.defra.gov.uk/page-6757

Parry MEV, Howell KL, Narayanaswamy BE, Bett BJ, Jones DOB, Hughes DJ, Piechaud N, Nickell TD,
Ellwood HN, Askew N, Jenkins C, Manca E (2015). A Deep-sea Section for the Marine Habitat
Classification of Britain and Ireland, JNCC Report 530, ISSN 0963-8901. Available online at
incc.defra.gov.uk/page-6997

Pearce B, James JWC, Coggan RA, Chambers C, Hill JM, Tappin D (2011). Rationalising Seabed
Sediment Classification to Promote Consistency in Biotope Classification and Improve Accuracy
in Predictive Biotope Mapping. ICES CM 2011/G:5.

Roff JC, Taylor ME, Laughren J (2003). Geophysical approaches to the classification, delineation and
monitoring of marine habitats and their communities. Aquatic Conservation: Marine and
Freshwater Ecosystems 13, 77-90.

Udvardy MFD (1959) Notes on the ecological concepts of habitat, biotope and niche. Ecology 40:725-
728.

Valentine PC, Todd BJ, Kostylev VE (2005). Classification of marine sublittoral habitats with
application to the northeastern North America region. Ed. by P.W. Barnes and J.P. Thomas. In
Benthic Habitats and the Effects of Fishing. American Fisheries Society Symposium, 41.
American Fisheries Society, Bethesda, Maryland. Pages 183-200.


http://jncc.defra.gov.uk/MarineHabitatClassification/
http://www.natureserve.org/publications/coastal_marine_classification.pdf
http://jncc.defra.gov.uk/page-6757
http://jncc.defra.gov.uk/page-6997

Verfaillie E, Degraer S, Schelfaut K, Willems W, Van Lancker V (2009). A protocol for classifying
ecologically relevant marine zones, a statistical approach. Estuarine, Coastal and Shelf Science
83, 175e185.

Whittaker RH, Levin SA, Root RB (1973). Niche, Habitat, and Ecotope. The American Naturalist 107:
321-338.

Marine Landscape Classification
Buhl-Mortensen P, Buhl-Mortensen L, Dolan M, Dannheim J, Kroger K (2009). Megafaunal diversity
associated with marine landscapes of northern Norway: a preliminary assessment. Norw J Geol.
89: 163-171.
IHO (International Hydrographic Organization) (2008). Standardization of undersea feature names.
Guidelines, proposal form, terminology. Bathymetric Publication No. 6, International
Hydrographic Bureau, Monaco

Sheppard, V. 2013. International approaches to characterizing marine seascapes to achieve
representativity in MPA network design. DFO Can. Sci. Advis. Sec. Res. Doc. 2013/048. v + 20 p.

Bioregional Classification

Butler A, Harris P, Lyne V, Heap A, Passlow V, Porter-Smith R (2001). An interim bioregionalisation
for the continental slope and deeper waters of the south-east marine region of Australia.
Report to the National Oceans Office, Geoscience Australia and CSIRO, Hobart. 38 pp.
http://www.environment.gov.au/coasts/mbp/publications/south-east/pubs/se-
bioregionalisation.pdf. (Accessed June 2008.)

DFO (2009). Development of a Framework and Principles for the Biogeographic Classification of
Canadian Marine Areas. DFO Can. Sci. Advis. Sec. Sci. Advis. Rep. 2009/056.

Dinter WP (2001). Biogeography of the OSPAR Maritime Area. Bonn: Bundesamt for Naturschutz.
167 pp.

Gregr EJ, Bodtker KM (2007). Adaptive classification of marine ecosystems: identifying biologically
meaningful regions in the marine environment. Deep Sea Research Part I: Oceanographic
Research Papers 54: 385-402.

Rex MA (1983). Geographical patterns of species diversity in the deep-sea benthos. In: Rowe GT,
editor The Sea, Vol. 8, New York, John Wiley. pp. 453-472.

UNESCO (2009). Global Open Oceans and Deep Seabed (GOODS) biogeographic classification. I0C
Technical Series 84, UNESCO-IOC, Paris

Vinogradova NG (1997). Zoogeography of the abyssal and hadal zones. Adv Mar Biol 32:325-387.

Zezina ON (1997). Biogeography of the bathyal zone. Adv Mar Biol 32:389-426.

Seabed Substrate Classification

Bge R, Dolan M, Thorsnes T, Lepland A, Olsen H, Totland O. Elvenes S. (2010). Standard for geological
seabed mapping offshore. NGU report 2010.033, 15 pages

Folk RL (1954). The distinction between grain size and mineral composition in sedimentary rock
nomenclature. Journal of Geology 62 (4), 344-359

Long D (2006). Seabed Sediment Classification. MESH Project Document.
www.searchmesh.net/PDF/GMHM3 Detailed explanation of seabed sediment classification.
pdf

Wentworth CK (1922). A scale of grade and class terms for clastic sediments. Journal of Geology 30:
377-392.
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STANDARDISATION OF SEABED MAPPING
(27 papers)

Bge R, Dolan M, Thorsnes T, Lepland A, Olsen H, Totland O. Elvenes, S. (2010). Standard for
geological seabed mapping offshore. NGU report 2010.033, 15 pages.

Bergstrom L, (Ed.), Bergstrom U, Isaeus M, Kotta J, M6llmann C, Sandstrom A, Spar-revohn C,
Tomkiewicz J, Vestergaard O. (2007). Guidelines for harmonisation of marine data. BALANCE
Interim report No 32.

Coggan R, Populus J, White J, Sheehan K, Fitzpatrick F, Piel S. (eds.) (2007). Review of Standards and
Protocols for Seabed Habitat Mapping. MESH. 203 p.

Coggan R, Mitchell A, White J, Golding N (2007). Reommended operating guidelines (ROG) for
underwater video and photographic imaging techniques. Report of the Mapping European
Seabed Habitats (MESH) Video Working Group. Available:
http://www.searchmesh.net/PDF/GMHM3 Video ROG.pdf

EN 16260. Water quality — Visual seabed surveys using remotely operated and/or towed
observation gear for collection of environmental data.

Dolan M, Thorsnes T, Leth J, Alhamdani Z, Guinan J, Van Lancker V (2013). Standardisation and
harmonisation in seabed habitat mapping: role and added value of geological data and
information. Part B: Terrain characterisation. Deliverable 10.5. Geo-Seas Pan-European
infrastructure for management of marine and ocean geological and geophysical data (EU Grant
Agreement Number: 23895), 63 pp.

Henry L-A, Roberts JM (2014). Recommendations for best practice in deep-sea habitat classification:
Bullimore et al. as a case study. ICES Journal of Marine Science 71: 895-898.

IHO (1998). IHO standards for hydrographic surveys, International Hydrographic Organization,
Special Publication No 44, 4th Edition, 23 pp.

MESH (Mapping European Seabed Habitats) (2008). MESH Confidence Assessment. Online
information and tool available at www.searchmesh.net/Default.aspx?page=1635

Van Lancker V, van Heteren S (eds.) (2013). Standardisation and harmonisation in seabed habitat
mapping: role and added value of geological data and information. Part A: Sediment
characterisation. Deliverable 10.5. Geo-Seas Pan-European infrastructure for management of
marine and ocean geological and geophysical data (EU Grant Agreement Number: 23895), 100

pp.
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MAPPING TECHNIQUES

(103 papers)

The literature presenting techniques relevant for mapping of the seabed and its habitats is
immense. The references below are separated in two themes: 1) Field methods, operational
procedures, sampling design and data and 2) Post processing and data analysis.

Sampling strategy, survey design and data interpretation

Ahmed KI, Demsar U (2013). Improving seabed classification from Multi-beam Echo Sounder
(MBES) backscatter data with visual data mining. J. Coast. Conserv. 17: 559-577.

Anderson TJ, Cochrane GR, Roberts DA, Chezar H, Hatcher G (2007). Special Paper. A Rapid
Method to Characterize Seabed Habitats and Associated Macroorganisms, vol. 47.
Geological Association of Canada. 71-79.

Anderson JT, Van Holliday D, Kloser R, Reid DG, Simard Y (2008). Acoustic seabed
classification: current practice and future directions. ICES Journal of Marine Science 65,
1004-1011.

Augustin JM, Suave, R, Lurton, X, Voisset, M, Dugelay, S, Satra, C. 1996). Contribution of the
multibeam acoustic imagery to the exploration of the sea-bottom. Mar. Geophys. Res.
18, 459-486.

Blondel, P (2009). The Handbook of Sidescan Sonar. Springer.

Brown, C.J, Blondel, P (2009). Developments in the application of multibeam sonar backscatter for
seafloor habitat mapping. Applied Acoustics 70, 1242-1247.

Brown, C.J, Cooper, K.M, Meadows, W.J, Limpenny, D.S, Rees, H.L (2002). Smallscale mapping of sea-
bed assemblages in the eastern English Channel using sidescan sonar and remote sampling
techniques. Estuarine, Coastal and Shelf Science 54, 263-278.

Brown CJ, Smith SJ, Lawton P, Anderson JT (2011) Benthic habitat mapping: A review of progress
towards improved understanding of the spatial ecology of the seafloor using acoustic
techniques. Estuar Coast Shelf S 92 (3): 502-520.

Chavez P, Anderson J, Schoonmaker J (1987). Underwater Mapping Using Gloria and MIPS. OCEANS,
19: 1202-1205.

Clements AJ, Strong JA, Flanagan C. Service M (2010). Objective stratification and sampling-
effort allocation of ground-truthing in benthic-mapping surveys. ICES Journal of Marine
Science 67, 628 - 637.

Dartnell P (2000). Applying Remote Sensing Techniques to map Seafloor Geology/Habitat
Relationships. Masters Thesis, San Francisco State University, pp. 108.

Freitas R, Rodrigues AM, Quintino V (2003). Benthic biotopes remote sensing using acoustics. J. Exp.
Mar. Biol. Ecol. 285-286: 339-353.

Gordon DC, Kenchington ELR, Gilkinson KD, McKeown DL, Steeves G, Chin-Yee M, Vass WP, Bentham
K, Boudreau PR (2000). Canadian imaging and sampling technology for studying marine benthic
habitat and biological communities. CM 2000/T:07. ICES 2000 Ann Sci Conf 27-30 September
2000, Bruges, Belgium.

Greenstreet SPR, Tuck ID, Grewar GN, Armstrong E, Reid DG, Wright PJ (1997). An assessment of the
acoustic survey technique, RoxAnn, as a means of mapping seabed habitat. ICES Journal of
Marine Science 54, 939-959.



Grizzle RE, Brodeur MA, Abeels HA, Greene JK (2008). Bottom habitat mapping using towed
underwater videography: subtidal oyster reefs as an example application. Journal of Coastal
Research 24, 103-109.

Hansen RE, Callow HJ, Sabo TO, Synnes SAV (2011). Challenges in seafloor imaging and mapping with
synthetic aperture sonar. IEEE Trans. Geosci. Remote Sens. 49:3677-368.

Hayes MP, Gough PT (2004). Synthetic aperture sonar: a maturing discipline. Proceedings of the
Seventh European Conference on Underwater Acoustics, ECUA 2004, Delft, The Netherlands, 5—
8 July, 2004.

Hewitt JE, Thrush SF, Legendre P, Funnell GA, Ellis J, Morrison M (2004). Mapping of marine soft-
sediment communities: integrated sampling for ecological interpretation. Ecol. Appl. 14: 1203—
1216.

Hirzel A, Guisan A (2002). Which is the optimal sampling strategy for habitat suitability
modelling. Ecological Modelling 157: 331-341.

Howland J, Gallager S, Singh H, Girard A, Abrams L, et al. (2006). Development of a towed survey
system for deployment by the fishing industry. In: OCEANS 2006). pp 1-5. doi:
10.1109/0CEANS.2006.307098.

Humborstad OB, Nottestad L, Lokkeborg S, Rapp HT (2004). RoxAnn bottom classification system,
sidescan sonar and video-sledge: spatial resolution and their use in assessing trawling impacts.
ICES Journal of Marine Science, 61: 53—-63.

Hutin E, Simard Y, Archambault P (2005). Acoustic detection of a scallop bed from a single-beam
echosounder in the St Lawrence. ICES Journal of Marine Science, 62: 966— 983.

International hydrographic Organization (2005). Manual on hydrography. Publication M-13. May
2005.

Kendall MS, Jensen OP, Alexander C, Field D, McFall G, Bohne R, Monaco ME. (2005). Benthic
mapping using sonar, video transects, and an innovative approach to accuracy assessment: a
characterization of bottom features in the Georgia Bight. Journal of Coastal Research 21, 1154-
1165.

Kenny AJ, Cato |, Desprez M, Fader G, Schuttenhelm RTE, Side J (2003). An overview of seabed-
mapping technologies in the context of marine habitat classification. ICES Journal of Marine
Science 60, 411-418.

Kloser RJ, Williams A, Butler AJ (2007). Special Paper. Exploratory Surveys of Seabed Habitats in
Australia’s Deep Ocean using Remote Sensing e Needs and Realities, vol. 47. Geological
Association of Canada. 93-110.

Kostylev V, Todd B, Fader G, Courtney R, Cameron G, Pickrill R. (2001). Benthic habitat mapping on
the Scotian Shelf based on multibeam bathymetry, surficial geology and seafloor photographs,
Marine Ecology Progress Series 219: 121-137.

Lamarche, G, Orpin, A, Mitchell, J (2014) Chapter 5: Survey tools and ship-based technologies for
marine habitat mapping. The New Zealand approach. In: Clark MR, Consalvey M, Rowden AA
(Eds). Biological sampling in the deep sea: an illustrated manual of tools and techniques. Wiley-
Blackwell

Lurton X, Lamarche G. (Eds) (2015). Backscatter measurements by seafloor-mapping sonars.
Guidelines and Recommendations. 200p. http://geohab.org/wp-
content/uploads/2014/05/BSWG- REPORT-MAY2015.pdf

McGonigle C, Brown CJ, Quinn R (2010). Operational parameters, data density and benthic ecology:
considerations for image-based classification of multibeam backscatter. Marine Geodesy 33, 16.

McRea Jr, JE, Greene HG, O’Connell VM,Wakefield WW (1999). Mapping marine habitats with high
resolution sidescan sonar. Oceanologica Acta 22, 679-686.



Pandian PK, Ruscoe JP, Shields M, Side JC, Harris RE, Kerr SA, Bullen CR (2009). Seabed habitat
mapping techniques: an overview of the performance of various systems. Mediterranean
Marine Science 10, 29-43.

Parry D, Kendall M, Pilgrim D, Jones, M (2003). Identification of patch structure within marine
benthic landscapes using a remotely operated vehicle. Journal of Experimental Marine Biology
and Ecology 285-286, 497-511.

Pinn EH, Robertson MR (2003). Effect of track spacing and data interpolation on the interpretation of
benthic community distributions derived from RoxAnn acoustic surveys. ICES Journal of Marine
Science 60, 1288-1297.

Preston JM, Christney AC, Bloomer SF, Beaudet IL (2003). Seabed classification of multibeam sonar
images. MTS 0—-933957-28-9, 8 pp.

Rattray A, lerodiaconou D, Laurenson L, Burg S, Reston M (2009). Hydro-acoustic remote sensing of
benthic biological communities on the shallow South East Australian continental shelf. Estuar.
Coast. Shelf Sci. 84, 237-245.

Schimel ACG, Healy TR, Johnson D, Immenga D (2010). Quantitative experimental comparison of
single-beam, sidescan, and multibeam benthic habitat maps. ICES J. Mar. Sci. 67, 1766—1779.

Schimel ACG, Healy TR, McComb P, Immenga D (2010). Comparison of a selfprocessed EM3000
multibeam echosounder dataset with a QTC view habitat mapping and a sidescan sonar
imagery, Tamaki Strait, New Zealand. Journal of Coastal Research 26, 714-725.

Williams SB, Pizarro O, Jakuba M, Barrett N (2010). AUV benthic habitat mapping in south eastern
Tasmania. In Field and Service Robotics (pp. 275-284). Springer Berlin Heidelberg

York A, Gallager S, Taylor R, Vine N, Lerner S (2008). Using a towed optical habitat mapping system
to monitor the invasive tunicate species Didemnum sp. along the northeast continental shelf. In:
OCEANS 2008. pp 1-9. doi: 10.1109/0CEANS.2008.5152001.

Post processing and data analysis

Knight A, Lindholm J, DeVogelaere A, Watson F (2014). An Approach to the Collection,
Processing, and Analysis of Towed Camera Video Imagery for Marine Resource
Management. Marine Technology Society Journal 48: 6-95.

Babovic VM (1999). Seabed recognition using neural networks. Danish Hydraulic Institute,
DK2 Technical Report 0399-1. 72 pp. (www.d2k.dk)

Blaschke T (2010). Object based image analysis for remote sensing. ISPRS Journal of
Photogrammetry and Remote Sensing 65, 2-16.

Blondel P, Parson LM, Robigou V (1998). TexAn: Textural analysis of sidescan sonar imagery
and generic seafloor characterisation. IEEE 0—7803-5045—6/98.
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LINKS TO PROJECT WEB SITES AND ON-LINE RESOURCES

EXPERT GROUPS AND RESEARCH COMMUNITIES

Working Group of Marine Habitat Mapping
http://ices.dk/community/groups/Pages/WGMHM.aspx

ICES Working Group on Marine Habitat Mapping (WGMHM) coordinates the review of habitat
classification and mapping activities in the ICES area and promotes standardization of approaches
and techniques.

GeoHab (Marine Geological and Biological Habitat Mapping)

http://geohab.org/

An international association of marine scientists studying biophysical (i.e, geologic and
oceanographic) indicators of benthic habitats and ecosystems as proxies for biological communities
and species diversity.

Intergovernmental Oceanographic Commission (I0C) of UNESCO. Ocean Biogeographic Information

System (OBIS),
www.iobis.org

HABITAT MAPS AVAILABLE ONLINE

European Broad-Scale Seabed Habitat Map

www.emodnet-seabedhabitats.eu

UK,
http://incc.defra.gov.uk/seabedhabitatmapdata

Norway:
www.mareano.no

Spain
http://www.magrama.gob.es/es/pesca/temas/cartografiado-marino/default.aspx

DATA PORTALS AND REPOSITORIES

EMODnet Seabed Habitats (EUSeaMap 2):

This is one of seven thematic projects under the European Marine Observation and Data Network
(EMODnet; www.emodnet.eu).

Access to European habitat maps through an online interactive map:
www.emodnet-seabedhabitats.eu/webgis

The EMODnet Seabed Habitats website provides a single portal for the outputs of the EUSeaMap
and MESH projects. Habitat maps from surveys and broad scale predictive habitat maps from
European seas are available through the new EMODnet seabed habitats mapping portal. The pages
of the MESH website and its excellent guide to marine habitat mapping are still available as an
archive. (http://www.emodnet-seabedhabitats.eu/)
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EMODNET - Geology

www.emodnet-geology.eu

Geo-Seas

An Integrated Infrastructure Initiative of the Research Infrastructures programme within EU FP7
(2009-2013). An e-infrastructure was set-up of 26 marine geological and geophysical data centres,
located in 17 European maritime countries. A common data portal (www.geoseas.eu). The aims of
Geo-Seas were aligned with European directives and large-scale framework programmes on global
and European scales, such as GEOSS and GMES, EMODnet and INSPIRE.

ChEssBase

Ramirez-Llodra, E., Blanco, M. & Arcas, A. (2004) ChEssBase: an online information system on
biodiversity and biogeography of deep-sea chemosynthetic ecosystems. Version 1. World Wide Web
electronic publications, www.noc.soton.ac.uk/chess/db _home.php.

Chessbase A dynamic relational database available online since early 2005. The aim of ChEssBase is
to provide taxonomic, biological, ecological and distributional data for all species described from
deep-water chemosynthetic ecosystems, as well as information on available samples, images,
bibliography and information on the habitats. These habitats include hydrothermal vents, cold
seeps,

This is a portal under CEOS International Directory Network
http://idn.ceos.org/portals/Home.do?Portal=amd&MetadataType=0

MAJOR EUROPEAN MARINE HABITAT MAPPING PROJECTS

OSPAR habitat mapping programme

This programme collates existing data on the presence of OSPAR listed threatened and/or declining
habitats in the north-east Atlantic (also known as ‘special habitats’ under the MSFD). It is part of a
wider programme to enable Contracting Parties to identify appropriate measures for the protection
of these habitats. The programme is led by the UK Joint Nature Conservation Committee (JNCC) and
requires Contracting Parties to collate, standardise and submit habitat records to a single, common
dataset

Available online through the EMODnet Seabed Habitats online interactive map: www.emodnet-
seabedhabitats.eu/webgis

Full link to see the OSPAR layer on the interactive map: http://www.emodnet-
seabedhabitats.eu/default.aspx?page=1974&LAYERS=0SPARhabPolygon,OSPARHabPoints,Region&z
oom=3&Y=51.7599999998876548&X=2.269999999995032
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MAREANO

www.mareano.no

The programme started in 2005 as one of the tools for the process of developing a plan for the
integrated management of the marine environment of the Barents Sea. MAREANO aims to map
terrain, sediments, benthic habitats, species diversity and sediment pollutants. It is a multi-
disciplinary collaboration between the Institute of Marine Research (IMR), the Geological Survey of
Norway (NGU), and the Hydrographic Service (SKSD). In addition to collecting new data, the partners
collate existing information and present it integrated in the web portalwww.mareano.no

INFOMAR

www.infomar.ie

INFOMAR (Integrated Mapping for the Sustainable Development of Ireland’s Marine Resource) is a
joint venture between the Marine Institute and the Geological Survey of Ireland. The mapping
programme aims to carry out integrated mapping over the entire shelf and coastal waters of Ireland.

MAREMAP

http://www.maremap.ac.uk/

The Maritime Environment Mapping Programme (MAREMAP) was launched in June 2010 to bring
together Natural Environment Research Council (NERC) organisations with common geoscience
objectives. It is a joint initiative led by the British Geological Survey (BGS), the National
Oceanography Centre (NOC) and the Scottish Association for Marine Science (SAMS) with partners
from the University of Southampton, Channel Coastal Observatory, the University of Plymouth, the
Maritime and Coastguard Agency (MCA), the Centre for Environment, Fisheries & Aquaculture
Science (CEFAS) and Marine Scotland.

CODEMAP
http://www.codemap.eu/

CLASSIFICATION LISTS

The Marine Life Information MarLIN, Network for Britain and Ireland
http://www.marlin.ac.uk/habitats.php

The National Marine Habitat Classification for Britain and Ireland. Version 04.05.
www.jncc.gov.uk/MarineHabitatClassification

EUNIS Habitat Classification. European Environment Agency:
http://eunis.eea.eu.int

BATHYMERY DATA

GEBCO (2014). General bathymetric chart of the oceans (GEBCO).
http://www.gebco.net/data_and products/gridded bathymetry data/gebco 30 second grid/
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PROCESSING TOOLS

dbSEABED: Information Integration System for Marine Substrates:
http://instaar.colorado.edu/~jenkinsc/dbseabed/

dbSEABED creates unified, detailed mappings of the materials that make the seafloor by efficiently
integrating thousands of individual datasets. The goal is to bring decades of seabed information -
and today's information - from marine geology, biology, engineering and surveys into one seabed
mapping that can fulfil the community needs for ocean-bottom information on many spatial scales.
The system deals with seabed texture, composition, acoustic properties, colour, geology and biology.
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