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G. MANAGEMENT APPLICATIONS OF BASIN

Providing useful and relevant results for management of marine ecosystems is an integral component 
of the BASIN programme.  BASIN will offer data, analysis, and models to be included in implementing 
the ecosystem approach to fisheries and ecosystem management around the whole of the Atlantic basin 
in a fully integrated way (Fig. 12).  To utilise existing knowledge and deliver results, BASIN will form 
partnerships and links with the appropriate management and research agencies in North America and 
Europe (e.g. NOAA / NMFS, DFO, ICES, NAFO, NEAFC and DG FISH).

Potential changes in fundamental production characteristics of regional subsystems driven by 
basin - scale climate events require adaptation strategies in integrated ocean management.  Management 
considerations include those for highly migratory fish species (which in some instances span the entire 
North Atlantic) and those for regional population or metapopulation structures for individual fish species 
which exhibit some level of basin - scale synchrony.  The need for a basin - scale perspective is particularly 
clear for trans - boundary stocks.  For regional populations and metapopulations exhibiting coherence in 
population fluctuations related to large - scale forcing, substantial improvements in predictive capability 
may be obtained by considering basin - wide effects.

Understanding the potential for synergistic interactions between basin - scale climate forcing, 
ecosystem productivity, and exploitation regimes is critical in devising appropriate management 
approaches.  Populations of exploited marine species are strongly shaped by environmental variability 
on a broad range of space and time scales.  High frequency variation in environmental forcing plays 
an important role in variability of growth and survival of young fish and shellfish.  These variations in 
conjunction with high fishing pressure may result in abrupt changes in upper trophic ecosystem structure, if 
affected species are key trophic components of the ecosystem.  Lower frequency forcing on broad spatial 
scales affects overall levels of productivity on multidecadal time scales, changing ecosystem structures 
and exploitation opportunities.  Fishery management strategies must contend with the uncertainties 
introduced by both high and low frequency forcing of climate - induced changes.

Commercially important pelagic fish species are mostly planktivorous and can be expected to exert 
important grazing effects on zooplankton species also selected as target species under BASIN.  Further, 
they play an important role as a forage base for higher trophic levels, e.g. exploited demersal fish as well 
as marine birds and mammals and therefore occupy the nexus of many marine food webs.  Many of these 
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Figure 12.  There are five key components to an Ecosystem Approach to Fisheries Management (EAFM) 
structure, three within the ecological sphere and two within the human sphere (Fletcher et al., 2005).  All 
five need some consideration in a fishery approach that accounts for the range of factors that influence a 
fishery.  BASIN seeks to contribute to the improvement of our ecological understanding of fish and fisheries, 
but will work with those who are applying the EAFM strategy to the problems.
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pelagic fish species undergo extensive seasonal migrations, emphasizing the need for a broad (and often 
trans - boundary) perspective in management of living resources and conservation of biodiversity.

Ecosystem - based management recognises the importance of essential fish habitats, multi - species 
interactions, and nutrient cycling as parameters of the growth, abundance, and distribution of exploitable 
fish stocks.  Accordingly, it is critical to understand and predict both direct and indirect effects of human 
activities on marine ecosystems including alterations in food web structure and changes in biodiversity 
that may result from fish harvests or nutrient over enrichment, thereby altering food supplies or predation 
rates.  The recognised importance of the development of ecosystem - based management approaches 
highlights the need to develop operational models for the purposes of fisheries management.

Resource management modelling
The development of conceptual and mathematical models has played a central role in marine biology 
and ecology as a tool for synthesis, prediction, and understanding.  This activity has encompassed the 
development of models for single species, multi - species communities, and for whole ecosystems.  The 
use of models has proven especially important because marine systems are typically not amenable to 
controlled experimental manipulation, so that alternate strategies involving the interplay of observation 
and modelling are critical.

For applied problems such as fishery management and environmental protection, models are essential 
for predicting outcomes of proposed management actions.  Models applied in fishery management have 
typically focused on single - species dynamics e.g. VPA, although multi - species (e.g. MSVPA, BORNICOM 
SMS) and ecosystem models mass balance models (e.g. EWE) are available for exploited marine 
systems.  Present assessment models depend on an extensive observing system designed to monitor 
catches, fishing effort, and demographic characteristics of the catch (size and / or age structure).  In many 
areas, fishery - independent scientific surveys are also conducted to monitor ecosystem status.

Considerable attention has recently been directed to the development of models and management 
strategies to meet broader ecosystem - based management goals (including protection of vulnerable 
habitats and preservation of ecosystem structure and function).  BASIN will make an important contribution 
to the development of models and management strategies directed at these higher levels of organization 
(multi - species and ecosystem levels) by providing detailed information on the dynamics of lower trophic 
levels and system - wide production levels that could then be used as ‘drivers’ in management - oriented 
models or in fully integrated models linking the dynamics of the upper trophic levels under exploitation to 
the lower trophic levels.  Furthermore, BASIN will further the development of an earth ocean ecosystem 
key species model coupler environment.  This advance will significantly enhance the incorporation of 
bottom up and climate processes into the development and implementation of an ecosystem approach 
to resource management of exploited resources in the Atlantic basin and associated shelf seas.

Explicit representation of species groups or assemblages in multi - species models has been undertaken 
in a number of marine systems.  Most often, these models consider interactions among members of 
identified communities of organisms and typically span a limited number of trophic levels.  Predator - prey 
and competitive interactions have been most extensively modelled.  In contrast to individual species 
models, these models provide explicit representations of interacting species and can be used, 
therefore, to examine the implications of changes in the relative abundance of species within biological 
communities.  In the context of BASIN, the pelagic and demersal fish components are clearly linked 
through predator - prey dynamics and multi - species models can be refined through the anticipated benefits 
of BASIN research.  BASIN will contribute to a mechanistic understanding and forecasting of recruitment 
dynamics of the target pelagic and demersal species and will determine its potential utility in prediction 
of multi - species assemblages and related fisheries.

Models of whole ecosystems have been developed for a number of marine systems with direct 
consideration of nutrient inputs and representation of each trophic level from primary producers through 
top predators.  Most ecosystem network models provide static snapshots of ecosystem processes under 
certain mass balance assumptions.  However, dynamic ecosystem simulation models have also been 
developed and applied to these fisheries.  Due to the complexity of marine ecosystems, aggregate species 
groups are often used to represent at least some trophic levels, thus reducing the overall number of 
compartments in the model to a more manageable size.
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H. PROGRAMME DESCRIPTION AND TIME-LINE

The BASIN programme is planned to take place in two 5 - year phases (Fig. 7).  The initial phase will 
emphasize modelling and data integration and synthesis, and some initial field work.  During the second 
phase, additional observations from the field will be essential for further model development and 
verification of model results.

Phase I (2010 – 2014):
Data synthesis.yy
Model hindcasting and scenario simulations.yy
Identification of information and data gaps, experimental design (OSSEs).yy
Development and exploitation of new technologies.yy
Develop management mechanisms and begin implementation, knowledge transfer and yy
outreach.
Initiation of broad - scale, process, and laboratory studies.yy
Integration and synthesis of scientific results and management advice.yy
Design and initial implementation of a basin - scale modelling / observing system.yy
Identification of mechanisms of variability and assessment of predictability.yy

Phase II Operational Implementation of Phase I Science (2015 – 2019):
Skill assessment of models.yy
Extension and refinement of the basin - scale field programme.yy
Integration of observational capabilities with other international observational programmes.yy
Operationalize data and model information flow to management.yy
Synthesis of scientific results and integration into management advice.yy

Specific deliverables and products that are anticipated during the BASIN programme are presented in 
Section A.  The suggested sequencing of activities in the first 5 - year phase of the BASIN programme 
is summarized in Table 2.
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Table 2. Activities anticipated and their phasing during the first 5-years of BASIN

Activities Year 1 Year 2 Year 3 Year 4 Year 5 Contributes to 
deliverables

Modelling

Hindcasting   1, 2, 3 

Identification of information and data 
gaps, experimental design (OSSEs)    1, 2, 8

Coupling of basin – regional - scale physical models     1, 7

Integration of biological and physical models      1, 2, 3, 4, 5

Development of data assimilation methods      1, 2

Skill assessment and predictability    1, 8

Development of trophic interaction models      1, 5, 6, 7, 8

Design and initial implementation of a 
basin - scale modelling / observing system   1, 8

Synthesis

Retrospective data synthesis.   2, 3

Develop management mechanisms and begin 
implementation, knowledge transfer and outreach    7, 8

Identification of mechanisms of variability 
and assessment of predictability    1, 2, 8

Physics - field

Identify the state of the ocean in key 
basins (glider deployments)     1, 3, 4

Cross - shelf moorings (transport, salt, heat)   1, 3, 4, 7

Argo floats     1, 3, 4

Atmosphere - ocean coupling: 
CLIVAR - BASIN collaboration      1, 2 

Biogeochemistry - field

Mooring scale studies   5

Cross - basin transects - biogeochemistry    1, 3, 5

Laboratory rate studies    1, 5

Ecosystem - field

Cross - basin transects - zooplankton    3, 4, 5, 6, 8

Vital rates – cross - basin transects    1, 3, 5

Fisheries - field

Cross - shelf monitoring of spring 
transport of organisms into regions   1, 3, 4, 6, 7, 8

Fish - zooplankton feeding interactions (shelf)    1, 6, 7, 8

Fish - zooplankton feeding 
interactions (deep ocean)   1, 4, 6

Laboratory studies of bioenergetics    1, 5, 6
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I. PROGRAMME MANAGEMENT AND OUTREACH

International Steering Committee
As with any large international scientific programme, BASIN will need effective coordination and 
management.  This will be particularly important for BASIN, which seeks to integrate observational and 
modelling studies that span the North Atlantic.  It will be necessary to coordinate sampling strategies 
and to ensure the effective and timely sharing of data and other results.  While each national programme 
contribution to BASIN will develop its own approach to management, there will also be an International 
BASIN Steering Committee to guide the overall programme.  The role of this committee will be to identify 
and suggest relevant research activities and scientific gaps, periodically re - evaluate the priorities of 
the programme, ensure coordination with other programmes, assess progress towards programme 
objectives, and to support international coordination of the research.  The coordination of the multinational 
field programmes and the analysis and interpretation of the results will be particularly crucial given 
the international scope of the programme and the need to bring the nationally funded programmes 
together.  This International Steering Committee should also serve to ensure that the results of the 
programme are properly integrated and disseminated to the potential users of the research.

The International Steering Committee will be composed of ~ 8 – 10 scientists and marine resource 
managers representing the funded programmes from North America and Europe.  Representatives 
from key funding agencies will have the opportunity to sit as ex officio members of the committee.  The 
committee will meet once or perhaps twice a year to foster integration among the various programme 
elements.  The Steering Committee will plan and, with the national programme managers and national 
steering committees, coordinate regular scientific meetings of groups with special interests within the 
programme (e.g. the modellers, resource managers).  The Committee will organize bi - annual science 
meetings open to all the researchers of the programme.  The Committee will also sponsor special sessions 
at appropriate international scientific meetings.  These special sessions will be open to all interested 
scientists and provide an opportunity to share the results of the BASIN programme with the wider scientific 
community and allow interaction and discussion with scientists working in related programmes.

The Steering Committee and the researchers will be supported in their work by a Programme Office that 
should include an Executive Director and secretarial assistant.  Funding for the Programme Office and for 
the meetings and work of the Steering Committee will come from the National Programmes, which will 
contribute a portion of their funding in support of international coordination.  The request for this funding 
should be included in the proposals to funding agencies at the time of application.

The Steering Committee will serve to connect scientists within the programme and to enhance and ensure 
data and information sharing among different scientists and teams.  Essentially the role of the committee 
will be to actively coordinate among different separately funded programme initiatives.  The development 
of a true pan - Atlantic synthesis will require sharing of both results, data, ideas, and approaches.  The 
Steering Committee will support activities that lead to such sharing.

The Steering Committee will also work to encourage and ensure collaboration between government 
and academic scientists with a focus on aligning the programme goals with the needs of ocean and 
fisheries management.  It will be important to develop the programme jointly to ensure that the activities 
of the programme are relevant to needs of managers and later, as the programme is ongoing, to provide 
opportunities for communication focused on addressing key management concerns and taking advantage 
of the new understanding and tools developed within BASIN.

Outreach will take several different forms within BASIN.  We will develop web material that will be made 
available both to the public and to other researchers with an interest in the North Atlantic and the research 
results of BASIN.  As noted below, we will share our data both within the programme and with all other 
interested parties who could benefit from data collected within BASIN and the modelling results of the 
researchers.  The work that we do is of broad scientific and societal importance and the sharing of data 
and results is essential.

BASIN will hold regularly scheduled workshops on ecosystem based management bringing together 
natural and social scientists with managers and other interested stakeholders to share and explore the 
results of the scientific research.  These workshops will serve to bring the results of the scientific research 
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to the management and policy communities in an environment in which there will be a discussion of the 
implications of the results and consideration of other possible appropriate scientific studies to improve 
the development of our scientific understanding for application to ecosystem based management.  These 
workshops will be developed both nationally and internationally, as appropriate, recognising the differing 
national approaches to ocean and fisheries management.

Database management
BASIN will collect and organize large amounts of data including selected model output.  While it is 
not considered a requirement to centrally manage these data sets, a person or group will undertake 
responsibility for 1) coordinating assembly of the historical data bases and linking to data collected during 
relevant recently completed and ongoing programmes such as GLOBEC regional and national studies, 
2) ensuring data collected during BASIN are made available and shared as quickly as possible, 3) fostering 
the establishment of data portals to help BASIN scientists access the data, and 4) undertaking local 
archiving of new data and model results.  It is anticipated that the data will be in the form of distributed 
databases with a BASIN website supplying seamless access to the data links.

Several programmes and projects have already dealt with many of the data management issues anticipated 
within BASIN, e.g. GLOBEC, JGOFS, CLIVAR.  Within the US National Science Foundation (NSF), the 
Biological and Chemical Oceanography Data Management Office (BCO - DMO) (http://www.bco-dmo.org) 
was recently created to serve Principal Investigators (PIs) funded by the NSF’s Biological and Chemical 
Oceanography sections.  It is a facility where marine biogeochemical and ecological data and information 
developed in the course of scientific research can easily be disseminated, protected, and stored on short 
and intermediate time - frames, and may serve as a model for data management in BASIN.

There will be a policy of open access to all data.  The implementation and support of such a policy 
is crucial to the success of BASIN.  It is recognised, however, that some of the historical or recently 
collected data sets, particularly fisheries related ones, may require some restricted access for a 
limited time period.  BASIN will examine and adopt policies that other large programmes (e.g. CLIVAR, 
GLOBEC, GEOTRACES) have already established and comply with the laws of the EU, Canada, and 
the US.  Regarding data obtained during BASIN, steps will be taken to ensure quick access to such data 
while still maintaining high quality calibration and processing standards.

While local archiving of the new data will be carried out, steps will be taken to discuss the permanent 
archiving of the data with centralised database managers such as BODC, NODC, ICES, and others.  This 
is essential to ensure that the data are available long after BASIN is completed.
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