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Abstract 

A marine habitat classification has been developed for intertidal and nearshore subtidal waters 
of Britain and Ireland as part of the EC Life-funded BioMar project (1992-97). The 
classification system was developed to aid the management and conservation of marine 
habitats, and is now well established as a management tool in UK nature conservation, 
particularly in the implementation of the EC Habitats Directive. 

The BioMar classification has been applied, through a national mapping system, to habitat 
mapping at broad and fine levels of detail. It is being used to systematically assess seabed 
sensitivity to a wide range of human activities. Through consistent characterisation of seabed 
communities, it facilitates monitoring of both spatial and temporal trends in communities as 
well as inter-site evaluation of aspects of biodiversity and rarity. 

This paper will examine a variety of practical applications of the classification, thereby 
illustrating the potential benefits of broader classifications, such as the European EUNIS 
classification and that being developed for the OSPAR/ICES areas. 

Introduction 

Our seas are a complex environment exhibiting a wide range of physical, chemical and 
biological characteristics. As scientists we endeavour to understand this environment and the 
multitude of interactions and patterns that are presented to us. For those responsible for its 
management, our politicians and the public, it is often seen as a vast and mostly hidden world 
that is both a fascinating place and a valuable resource; yet its true complexity is typically not 
fully appreciated because it is difficult for many to comprehend its sheer variety. 

Through marine biological surveys in many places and over time, we can begin to see 
patterns in the distribution of marine species and communities; for instance, sheltered rocky 
shores repeatedly show a distinct zonation of fucoid algae down the shore, populations of 
Norway lobster Nephrops norvegicus are always found in fine muddy subtidal habitats, and 
so on. As trained marine biologists these observations are second nature, but their translation 
into a habitat classification can bring such expertise into the hands of a great many others 
involved in management and use of the sea, and begins to break down the sea’s complexity 
into a series of more understandable units, providing a tool for managers and scientists alike. 

For Britain and Ireland, a national marine habitat classification has been developed through 
the EC Life-funded BioMar project (1992-97). The classification has been built using 
extensive marine biological data sets and is now in widespread use for nature conservation 
management, seabed mapping and biodiversity assessment. It is used by UK government 
agencies, environmental consultants and is becoming an established element of university 



teaching. The classification system now forms the basis for the marine section of the 
European EUNIS habitat classification (Davies & Moss 1999), as reflected in recent 
developments through workshops run jointly for the OSPAR Convention, ICES and the 
European Environment Agency (EEA) (OSPAR 1999, 2000). 

This paper outlines the development and approaches used in the classification and describes 
some of its practical applications. 

Methods used to develop the classification 

Development of the classification has been through the integration of a variety of aspects, 
involving use of a considerable volume of data and the contribution of many marine scientists 
and conservation managers: 

Classification review - a review of existing classifications was undertaken (Hiscock & 
Connor 1991), to identify both the best features to adopt for the BioMar classification and 
weaknesses to be avoided. Thus the hierarchical nature and substratum/zonation approach of 
the French ZNIEFF-MER system (Dauvin et al. 1994) was followed, whilst the inequality of 
categories at particular levels in the hierarchy of the CORINE classification (Commission of 
the European Communities 1991) and the over emphasis on salinity in the Washington State 
classification (Dethier 1990) were overcome. 

Literature review - an initial list of biotopes forming the basis of the classification was 
derived from an extensive review of the literature describing marine habitats. The scientific 
literature was of considerable help for sediment habitats but relatively poor for rocky habitats. 
These initial lists of biotopes were then refined on the basis of new dedicated field surveys, 
data analyses and further field trials. 

Field surveys and other data acquisition - the collection of data suitable to develop the 
classification was through field surveys throughout Britain since 1987 by the JNCC’s Marine 
Nature Conservation Review programme and by the BioMar project in Ireland between 1993 
and 1996. Data were also acquired from the published literature and through collaboration 
with a wide variety of academic, government and other institutes. The programme and survey 
methods are fully described in Connor & Hiscock (1996). 

Database development - a database was developed by the MNCR (MacDonald & Mills 1996) 
to store and analyse all the field survey data and, where appropriate, data from published 
literature. Data for over 16, 000 sites (each comprising one or more habitat records – 32,000 
habitat records in all) around Britain and Ireland have been collated and entered to the MNCR 
database. Incorporated in the database are a literature module and a module that holds 
definitions of each classification type, linked to a dictionary of species and to the field survey 
data. The field data and biotope classification have recently been made fully available in an 
Internet-based interactive database (www.jncc.gov.uk/mermaid); the classification, literature 
and Irish data are available in the BioMar Viewer CD-ROM (Picton & Costello 1998). 

Data analysis - data analyses, using clustering and ordination techniques such as 
TWINSPAN, DECORANA and PRIMER, were employed to help define the biotopes. The 
analytical processes adopted are described in Mills (1994). Analyses have elucidated trends in 
the biological data associated with changes in the physical characteristics of habitats, helping 
to distinguish biotopes and to identify characterising species for each biotope. 

External consultation – liaison with expert marine ecologists, including through two BioMar 
European workshops (Hiscock 1995; Connor 1997), helped develop the overall structure of 
the classification, particularly to ensure it could be widely applied throughout Europe, and 
provided peer review. Liaison with potential end users, including the European Commission, 
European Environment Agency, European Topic Centre on Nature Conservation, ICES and 
the OSPAR Commission, ensured the classification was appropriate for practical application 
at national and international levels. 

http://www.jncc.gov.uk/mermaid);


Dissemination of working versions of the classification - to stimulate use and comment on 
both the classification's general structure and the biotopes identified within it, four interim 
working versions were released, prior to publication of the final BioMar classification in 1997 
(Connor et al. 1997a, b). Feedback has been very important to help improve all aspects of the 
classification for end-users. 

Testing by field surveyors - field testing was undertaken by a variety of groups, of differing 
skill levels and using various techniques (e.g. rapid shore surveys, detailed shore and diving 
surveys, remotely-operated video camera surveys). 

Approaches adopted in the classification structure and design 

Use of a hierarchy – to enable the classification to be used by a wide range of end-users, from 
a broad international perspective to the fine level of detail necessary for a field surveyor, it 
has been essential to develop a hierarchical classification. Use of a true hierarchy enables 
aggregation of data, allowing maps to be presented at a variety of scales and gives great 
flexibility in the classification’s use for different purposes. The broad-scale units at the top of 
the hierarchy are simple, readily understandable and of universal application, forming a series 
of ‘functional’ habitats, whilst the finest-scale units at the bottom of the hierarchy are more 
technical and suited to use by specialist surveyors. The classification has five levels in its 
hierarchy for use at a national level (figure 1); the upper three have been adopted at 
international level in the EUNIS classification, whilst the lower units can be further refined 
for use at a local level if necessary. 

Figure 1.  Example of the five-tier classification hierarchy. 

LITTORAL SEDIMENTS 

LITTORAL GRAVELS AND SANDS 

Sand shores 
Burrowing amphipods and polychaetes in clean sand shores 

Burrowing amphipods Pontocrates spp. and Bathyporeia spp. in lower shore clean sand 

Top-down bottom-up development – the classification has been developed from both a broad-
scale and fine-scale perspective. In the top-down approach, the use of obvious practical units, 
such as ‘littoral rock’ and ‘sand shores’, offers categories which are easily understood and 
recognised by non-specialists. Additionally they have widespread application (i.e. beyond 
Britain and Ireland) and provide broad-scale units for simple mapping. In the bottom-up 
approach, multivariate analyses group biological samples from field survey together, based on 
the similarity of their species compositions. Differing degrees of similarity provide, inter alia 
(see below), the basis for defining biotopes at the lower end of the classification. The 
classification has been developed to merge these two approaches together, providing simple 
broad upper-end units and more detailed lower-end units, in a hierarchical tree that keeps 
closely related biotopes near to each other in the classification. 

Linking the biology with the physicochemical (habitat) attributes – it has long been 
recognised that the physicochemical environment (e.g. substratum, depth, exposure to water 
movement, salinity, temperature) has a strong influence on the community of species that 
develops at any particular place on the seabed (but modified by biological factors such as 
predation, grazing and recruitment patterns). The classification explicitly links the two 
elements (habitat and community), collectively termed a ‘biotope’, to determine the 
categories throughout the classification. Through analysis of the variation in community 
composition and associated habitat data it has been possible to determine a series of biotope 



categories that are both biologically and physically defined. Wherever possible the 
differences seen in the biological data are associated with detectable differences in the habitat, 
to justify each category in the classification, ensuring that the categories are ecologically 
meaningful. Temporal or minor geographical variations are accommodated within each 
biotope definition or described at lower levels in the classification. 

Categories at all levels in classification are biologically derived, although the upper-end units 
appear to be physically based habitats. For instance, littoral habitats are distinguished from 
sublittoral (infralittoral) habitats, rather then using the terms intertidal and subtidal. Whilst the 
latter is physically defined, there are communities on the extreme lower shore which, due to 
their restricted period of exposure, are essentially sublittoral in character and are better 
associated with the permanently subtidal communities. Similarly, a major distinction is made 
between rocky habitats and sediment habitats, an apparently physical characteristic. However, 
the distinction is based on a biological definition, as sediment habitats support an infaunal 
community, whilst rocky habitats support only epibiota. 

Use of physical data from other disciplines - once the link between the biology and the 
physical habitat has been established, it yields the possibility of surveying at the physical 
habitat level for certain purposes, which can be both rapid and cost-effective. 

There has been a long tradition of seabed characterisation from the geological perspective, 
and the use of such data, often more extensive then biological data on the continental shelf, 
can offer a first characterisation of the expected biotopes. From a biological classification 
perspective, however, it has been important to amalgamate the seabed geological types into 
meaningful groups; for instance a variety of coarse sediment types can be amalgamated as the 
sediment type has relatively little influence on the biota, whilst at the fine end of the scale, 
quite subtle differences in sediment type (e.g. percentage of fines) may result in distinctive 
biological communities. The classification has been constructed to clearly correlate sediment 
types from the Wentworth (1922) size classes with the types used in the biological 
classification, so that geophysical data can be used in mapping. 

A common language for marine habitats – the development of a classification, providing 
consistent interpretation of data from different surveys and across different geographical 
areas, provides a common language with which to refer to often complex communities of 
species. This has been further facilitated by the development of an intuitive letter-coding 
system (figure 2), enabling biotopes to be listed and information on them exchanged in a 
‘short-hand’ language. Expansion of the classification to a European level for OSPAR, ICES 
and the EEA in the EUNIS classification sees the benefit of a common language even more as 
workers in different countries can exchange complex biological information in a readily 
understandable format, akin to the benefits of using Linneus’ system of species nomenclature. 

Figure 2.  Examples of the letter-coding system used as shorthand to refer to biotopes 

SLR.Asc = the Ascophyllum biotope in the Sheltered Littoral Rock habitat complex 

IGS.Mrl = the Maerl biotope complex in the Infralittoral Gravels and Sands habitat complex 

Clarity of division is essential at all levels in the classification - as any requirement to assign 
data or to map at any scale necessitates a clear understanding of how each sample needs to be 
characterised, to place it in one category or another, on one side of a map boundary line or 
another. 

The classification needs to be comprehensive - all areas of seabed are encompassed within the 
classification. Whilst the level of detail developed for inshore habitats is high, the lack of 
information in offshore habitats does not hamper development of a classification, as the broad 
upper-level units can be comprehensive physically based habitats. 



Applications of the classification 
Applicability for mapping - biotope distribution maps have been prepared for large sections of 
the British coast in the MNCR Area Summary series (e.g. Brazier et al. 1998, 1999; Smith, 
Moore & Northen 1999). Biotope maps have also been produced for candidate Special Areas 
of Conservation (SACs), sites designated for the EC Habitats Directive. A national standard 
colour scheme was developed to represent the higher level units in the classification and to 
promote consistency in the display of mapped biotope information. 

Quality assessment of sites - the biotope classification has been used to compare the 
conservation value of each biotope in different areas. Factors such as the species richness and 
typicalness of a biotope are evaluated (as outlined in Hiscock 1996) to aid the identification of 
locations of high conservation importance. The assessments have been undertaken for large 
stretches of coast, marine inlets, estuaries and lagoons and to assist the interpretation of data 
to select possible SACs for the EC Habitats Directive. 

Conservation management – the implementation of the EC Habitats Directive, with the 
designation of a series of marine SACs in the UK, has been facilitated by the application of 
the classification. Conservation objectives for each Annex I habitat in an SAC have been 
reflected in a series of ‘sub-features’ taken from the classification. This has been necessary 
because of the very broad nature of the Annex I habitats, which have had to be broken down 
into smaller, more manageable units for effective management of each SAC. 

Another aspect of conservation management, has been the more consistent assessment of 
conservation value of particular habitats, enabling more balanced judgements to be made of 
the potential impact of new developments or uses of the sea. A system of rarity assessment, 
developed by Sanderson (1996) for marine species, has been used to define the frequency of 
occurrence of particular biotopes around Britain’s coast. Conservation effort can then be 
focused, inter alia, on those biotopes which are nationally rare or scarce (defined as occurring 
in less than 8 or 9-55 10 km x 10 km squares respectively). 

Monitoring – changes in particular biotopes over time need to be assessed, both in the light of 
changes at a particular site, and in relation to changes in the biotope across a series of sites. 
Use of the classification aids assessment at an individual site (the extent of the biotope at the 
site can be defined and changes in its extent or species composition monitored through time). 
Also, comparison of the same biotope in other geographical areas can help in determining 
whether the changes recorded are site specific (e.g. caused by a human activity) or related to 
more widespread changes, such as recruitment events caused by temperature fluctuations. The 
ability to properly interpret changes in biotopes will become an increasingly important 
application of the classification as monitoring programmes become established in the SACs 
(Davies in prep.). 

Sensitivity – following on from the physical and biological characterisation of biotopes, is the 
assessment of the sensitivity of biotopes to particular human activities. A biotope’s sensitivity 
can be assessed in relation to a series of generic factors caused by human activities, such as 
physical damage from dredging and trampling or hydrocarbon contamination from oil spills. 
Detailed assessment of the relative sensitivity of particular biotopes to each factor has been 
undertaken (Jones, Hiscock & Connor 2000) and are being made available on-line within the 
MarLIN project at www.marlin.ac.uk. Tyler-Walters & Jackson (2000) provide a description 
of the methodology developed for sensitivity assessment. Translation of such sensitivity 
scores into sensitivity maps provides a valuable management tool. 

Summary 

A brief outline of the structure and key principles adopted in development of a marine habitat 
classification for Britain and Ireland has been given, together with the main elements in its 
development. The classification is derived from multivariate analysis of over 20,000 samples, 
a literature review and expert marine ecological advice. 

http://www.marlin.ac.uk/


The practical use of the classification, in mapping, assessment, conservation management and 
sensitivity has been described, showing the many varied applications of the classification 
system and the benefits which accrue once such a system has been established. 

Expansion of the MNCR BioMar classification structure and principles to a classification for 
the Atlantic, for use by OSPAR and ICES, as a contribution to the European EUNIS 
classification is in progress. 
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