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Introduction

Since being proposed by the Alfred P. Sloan Foundation in 1997, the feasibility of the challenging idea of a global Census of Marine Life has been discussed at length at many well-attended stimulating workshops and meetings (Jfr. Oceanography, 12(3), 1999). The initiative has already attracted support from many parties both within and outside the scientific community. However, it is now time to move from debating and brainstorming to planning of future programmes and projects (Ausubel, 1999).

The Census of Marine Life initiative calls for well-coordinated dedicated regional research efforts that together provide significant new information on patterns and processes of marine life on a global scale. Within each region, the greatest effort should be focused on poorly known ecosystems and/or communities for which new information would be particularly important to enhance understanding or model formulations. The vast oceanic areas off the continental shelves, and perhaps in particular the communities of mid-oceanic ridges and the mesopelagic zone, satisfy these criteria. 

This is even the case in the North Atlantic where, compared with most other waters, the research effort has been extensive for more than a century. Norway wishes to contribute significantly to the Census of Marine Life initiative and also recognises the need for a greater focus on the oceanic North Atlantic. We would primarily target the less well-studied areas and habitats, i.e. the Mid-Atlantic Ridge and adjacent deep-sea areas. 

On the basis of previous experience from extensive ecosystem programmes in the Barents Sea and the Norwegian Sea as well as from intensive fishery-related research activities in home waters and internationally, Norway offers to take the lead in developing a regional collaborative research programme. The idea is to attract partners from many countries surrounding this area, and thereby draw on the region’s best available technological and scientific expertise. This collaborative effort would provide the opportunity for technological innovation, scientific discovery and greater understanding of the mid-ocean ecosystem.

The following is a first outline of a proposal for such a regional initiative under the umbrella of the Census for Marine Life. 

Aims and scope

The overriding aims of the study proposed for the oceanic North Atlantic would be similar to those proposed by the Monterey workshop as general goals of the global Census, to address the following questions:

1) What is the biomass of the marine biota, especially higher trophic levels, on a regional scale ?

2) How is this biomass distributed spatially, by size, and by taxon ?

3) How are these distributions maintained and changed ?

Thus, we wish to describe and understand the patterns of distribution, abundance and trophic relationships of the organisms inhabiting the mid-oceanic North Atlantic, and furthermore identify and model the ecological processes that cause variability in these patterns. 

We would primarily focus on the less well-known areas and habitats, i.e. the Mid-Atlantic Ridge and adjacent deep-sea areas, and on mesopelagic and benthopelagic makrofauna (nekton and macrozooplankton). Giving priority to makrofauna is in line with conclusions reached by the ICES Workshop (Bannister, 1999). The study will collect information at the species level. Based on carefully collected species-specific data on distribution and ecology, aggregate patterns such as species assemblages and functional groups may emerge (e.g. McGowan, 1999).

The study should be systems-orientated. This will require close cooperation between biologists spanning a range of fields, physical oceanographers, and technologists. A central aim is to carry out the field sampling and observations using the most modern but well-tested technology both for capturing and observing the fauna.  

Justification

A major overriding aim of the programme is to provide society with well-founded knowledge of patterns and processes of the mid-oceanic ecosystem. Such knowledge has a value in itself, providing man with a greater understanding of the environment shared by all. Compared with the continental shelf and coastal environments, the ecosystems of the mid-oceanic ridges represent “last frontiers” where new exploratory activity will provide new knowledge on previously described and undescribes species. Providing well-documented new information and models on how mid-oceanic ridge communities are structured and sustained is a challenging task that would provide appealing new information for science and the general public.

New information is however also required by governments and international bodies supposed to design and implement e.g. environmental and fishery management plans for mid-oceanic environments. Designing relevant assessment and monitoring programmes, or indeed giving correct and relevant advice on actions to be taken, requires far more information than is available at present. The mid-oceanic ridges have slowly become fishing areas of an international fleet of trawlers and longliners, and many of the species targetted have life histories that make them particularly vulnerable to overfishing. Effects of drilling activities and diffuse pollution from distant sources should also be assessed, but requires better knowledge on undisturbed states. On a larger scale, improved monitoring and assessment methods would be needed to record the perhaps subtle changes in the oceanic environment caused by global climate change.

The Mid-Atlantic Ridge is a major feature of the Atlantic, it is topographically complicated with its many seamounts and fracture zones. A lot of the macrofauna appears to be associated with seamounts, and from fishery-related research there are indications that the fauna associated with the seamounts differs along a north-south gradient. The topography and the association of biota with features such as seamounts represent particular challenges for technological innovation, both with regards to observational equipment and sampling gears. The development, testing and application of new approaches, techniques and equipment is intrinsic to the proposed programme, and technological advances made in the deep-sea area may prove very useful also in shelf waters. The focus provided by an international multi-disciplinary programme in a challenging environment such as the deep-sea is a great motivation for technological innovation on many fronts.

Considerable geophysical research has been and is conducted in the Mid-Atlantic Ridge area, and some knowledge on the ecology of organisms at selected seamounts and hydrothermal vent sites have been gathered. However, technological constraints and the lack of collaborative initiatives have limited the observational capabilities of most projects. Many countries have pressing tasks in the coastal zone, and international collaboration would seem necessary to fund and run programmes in mid-ocean waters, areas that for the most part lie outside national EEZs. This calls for an international initiative such as the Census of Marine Life.

Organisation

International steering group of participating partners. Links to Census Steering Committee. Norway will make the initiative known to potential partners around the North Atlantic with the aim of forming a multi-disciplinary network of participating institutions and individuals. An international steering group will be set up to organise and oversee the planning, financing, and implementation of the programme. Throughout the process, tight links with the steering group of the Census are essential.

Secretariat in Norway.  Norway offers to take on secretarial duties for the programme, and the responsible institution will be the Institute of Marine Research.

Field effort coordination from Norway. Norway is due to build a new research vessel, the RV G.O. Sars, which will be equipped for deep-sea tasks. This vessel will be at the disposal of the programme activities, and may possibly form a central focus of multi-vessel operations coordinated from Norway.
Phases

The Mid-Atlantic programme is proposed to run for the duration of the Census of Marine Life, but decisions on time-frames will have to be reached when parterships have been organised and the steering committee has been established. There will be several phases in the programme:

1. Workshop to further define objectives, scope and schedule. Norway offers to host an international workshop in the Autumn 2000/Spring 2001 with the aim of assembling prospective partners to work out aims and scopes of the programme based on current knowledge, experience, and present and perceived abilities. An objective of the workshop would be the planning of project proposals.

2. Allocation of responsibilities and project building. In this phase, partners will have to commit themselves to specific tasks and responsibilities. The writing of project proposals and acquisition of financial resources is an essential task of this phase. 

3. Literature studies and data mining. Assembly of current and archived information is a part of the planning process, but also an important task in itself. This activity will run in parallell with Phase 1, 2, and 3.

4. Modelling. Based on current knowledge and ideas developed during the workshop (1) as well as the exploration of available sources (3), central models and testable hypotheses relevant to the study of patterns and processes of the mid-oceanic environment should be developed. The aim of this modelling is to provide greater focus for the programme and its individual projects. 

5. Technological development and fitting of research vessels. A main aim in the programme is to gain new knowledge through the application and development of new technology. Prior to the main field effort, new technologies should be developed and tested in realistic environments. These will be very central initial sub-tasks.

6. Field study. A major field effort, focussing on the Mid-Atlantic Ridge from Iceland to the Azores, will be conducted, possibly involving several well-equipped research vessels. A multi-disciplinary and international crew of scientists and technicians will run the cruises and provide the material and data for subsequent analyses.

7. Analyses. The field effort will provide substantial data and biological material for a range of analyses related to the testing of the central models (4). The material will be worked up in individual laboratories under the coordination by the steering group. 

8. Regional synthesis. A coherent presentation of the results of the testing of central hypotheses is the final synthesis of the regional effort. This will require a coordinated effort, bringing together results of many activities. There will be a need for group meetings, and it is suggested that a final symposium should be organised where results are presented and discussed.

9. Incorporation of regional results in global census model. The final aim of the Mid-Atlantic study is to provide useful input to the global Census. Provision will have to be made for such exchange of information throughout the life of the programme, but there will have to be a final phase in which this is main objective. 
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