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Project Reference:

NDP 2007-2013:
Science, Technology and Innovation (STI) Programme:

Marine Research Sub-Programme

Research Measure: Industry

Research Programme: Fisheries Resources

Project Type: Researcher / Post-Doctoral Fellowship

The establishment and application of protocols to
capture collate and integrate the tacit knowledge

Project Title: in the fishing industry for use in the scientific
assessment, advisory and fisheries management
process

BACKGROUND:

The relationship between scientists and fishermen continues to evolve. In Europe, the advent
of Regional Advisory Councils (RAC's), coupled with declining fish resources have accelerated
this evolution. Many documents suggest that fishery research and management would be
more effective if it made more frequent use of fishers as data collectors and better use of
“local™ or “fishers” or “traditional” knowledge (Stanley and Rice; 2001). However, the
tenacity of barriers to the application of fishers knowledge in fisheries management has been
underestimated and under examined (Sota, 2006).

In the North Sea, a fishers survey has been carried out for a number of years (Anon. 2002).
However the results are inevitably descriptive and the challenge remains to incorporate this
knowledge into assessment and advice. A second approach involves the analysis of catch
rates from selected vessels (sentinel fleets). A third approach is the use of fishers on
scientific surveys (Anon. 2004).

Fishers knowledge and its communications to scientists are influenced by the biological, socio
economic and cultural context in which fishers operate. Its values and usefulness is most
often studied in data poor fisheries where conventional fisheries research and management
methods are not applicable, such as small scale indigenous fisheries in the tropics. In more
recently developed industrial fisheries, fishers association with the environment is more
transient and is mediated by their tighter integration into technologically, socially and
economically capitalist societies (Neis and Felt; 2000). In industrial fisheries, formal
procedures for the assessment and management of fisheries resources have been in place for
some time and are usually driven by scientific analyses of biological data and limited input
from fishers.

Fishers can provide critical information on such things as interannual, seasonal, lunar, diel,
tide related and habitat related differences in behaviour and abundance of target species and
on how these influence fishing strategies. Where long term data are unavailable, older fishers
can be used as a source of information on historical changes in local marine stocks and in
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marine environmental conditions. Fishers knowledge can help improve management of
target stocks and rebuild marine ecosystems. It can play important roles in the location of
marine protected areas and in environmental impact assessment. The fact that studying
fishers knowledge does not meet the criteria for acceptable research advanced by some
marine biologists highlights the inadequacy of those criteria (Johannes et al. 2000).

PROJECT RATIONALE:

The relationship between scientists and fishermen continues to evolve. In Europe, the advent
of Regional Advisory Councils (RAC’s), coupled with declining fish resources have accelerated
this evolution. There is now an urgent need to deliver new methodology and processes that
capture, collate and integrate the tacit knowledge in the fishing industry for use in the
scientific assessment, advisory and fisheries management process. This is a key objective for
the fisheries resource in Sea Change (Anon, 2006).

The resolution of problems relating to traditional fisheries will not progress satisfactorily
without fishers, biologists, social scientists understanding each other knowledge, customs and
practices. This project will focus on fisher’s knowledge.Fisher’s knowledge often gets
dismissed for being subjective, anecdotal and of little value to today’s fisheries and
centralised management strategies. Yet fishers have spent much of their lives accumulating
intimate, fine scale ecological information that is not otherwise available.

PROJECT AIMS:

The overall aim of this project will be to integrate the tacit knowledge in the fishing industry
for use in the scientific assessment, advisory and fisheries management process

RESEARCH OBJECTIVES:

The tenacity of barriers to the application of fisher’s knowledge in fisheries management has
been underestimated and under examined. The objective of this project is to deliver new
methodology and processes that capture, collate and integrate the tacit knowledge in the
fishing industry for use in the scientific assessment, advisory and fisheries management
process. Further information is available in the Project Deliverables section below.

ADDITIONAL SPECIFIC REQUIREMENTS FOR THIS PROJECT:

The award is made to the applicant institution (Grantee) on condition that a suitable
candidate for the Fellowship will be appointed within three months of the notification of the
award. Responsibility for identifying and appointing the researcher rests with the Grantee.
The Marine Institute may wish to become involved in the selection of researcher, e.g. through
participation on selection/interview panels.

The successful candidate will be required to have a demonstrated ability to work at sea on
both research and commercial fishing vessels and show a high levels of personal motivation.
There will be considerable contact with the fishing industry (both national and international),
with the Regional Advisory Councils (RAC's), working scientists (Irish and foreign) and local
fishing communities. Good communications skills will be essential. The candidate should
able to work alone for long periods, but also have the ability to integrate into a team work
environment. The abilities to understand and construct questionnaires, to interview people,
undertake surveys, collate data and analyse it in a comprehensive and meaningful way will
be key to the success of this project. The ability to write reports, present scientific results
clearly and concisely will be essential. Fishers knowledge and its communications to
scientists are influenced by the biological, socio economic and cultural context in which
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fishers operate. A ™ strong background mix * of experiences in biological, socio-economic
and cultural type studies would be a distinct advantage for this position.

PROJECT DELIVERABLES:

1. Global Literature review - Identify winners, losers and best practice case studies
2. Establish Strong Working Relationship with Industry, Fishing Communities and RAC’s
(Project Context Setting)
3. Develop criteria and metodologies for acceptable research on capturing fishers tacit
knowledge
4. Conduct a pilot project with Irish Industry
5. Widen Pilot Project to include all fishers operating in the waters around Ireland
6. Present results at appropriate international science meetings (e.g. ICES; STECF)
7. Three Publications in International Peer Reviewed Journals. The focus will be on
o Global review of methods; case studies
o Best Practice Guidelines for the waters around Ireland
o Results of Pilot Study for the waters around Ireland
8. Presentation of Papers at International Science Conferences
9. Participation at relevant ICES Working Group
10. Application of the results to feed into sustainable fisheries management plans

PROJECT STRUCTURE AND FUNDING:

Applications from research institutions with the necessary competences to supervise the
research project are invited to supply. The work will be jointly supervised by a scientist from
the third-level institute and a Marine Institute scientist. The Researcher/Post-Doctoral Fellow
will based in the third-level institute but will work from time to time in the MI.

The Researcher/Post-Doctoral Fellow will be awarded to a third-level institute for a period of
36 months with a possible extension to 48 months.

Formal project reviews with a written agenda and follow up action points will take place
between the two supervisors and the Post Doctoral Researcher every four months (three
times per year).

Further information is available in the Guidelines for Applicants and the Guidelines for
Grantees for Post-Doctoral Fellowships & PhD Scholarships.

INTENDED IMPACT:

This project addresses one of the key objectives of Sea Change in that it will increase the
transparency of scientific advice through increased stakeholder interaction and participation
and use of fishing industry knowledge in the scientific advisory process. It is accepted that
fishery research and management would be more effective if it made more frequent use of
fishers as data collectors and better use of “local®™ or “fishers” or “traditional” knowledge.
This project will deliver new methodology and processes that capture, collate and integrate
the tacit knowledge in the fishing industry for use in the scientific assessment, advisory and
fisheries management process.

The results of this project will also support the Strategy for a Restructured, Profitable and
Sustainable Irish Sea food Industry in that that the tacit knowledge of industry can be used
to inform management plans for the sustainable exploitation of fisheries resources off the
Irish Coast (Anon. 2007).
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ADDITIONAL INFORMATION:
Anon. (2003) North Sea Stock Survey. Europeche.

Anon. (2004) Report of the ICES Study Group on the incorporation of additional information
fro the fishing industry into fish stock assessment (SGFI). ICES CM 2004/acfm:10 Red D.

Anon. (2006) Sea Change - A Marine Knowledge, Research & Innovation Strategy for Ireland
2007-2013, Marine Institute

Anon (2007). Steering a new course: strategy for a restructured, Sustainable and Profitable
Irish Seafood Industry 2007 - 3013. Report of the Seafood Industry Strategy Review Group.

Baelde, P. (2001) Using fishers knowledge goes beyond filling gaps in scientific knowledge -
analysis of the Australian Experience. Proceedings of Conference - Putting Fishers
Knowledge to work — University of British Columbia (2001).

Johannes, R.E.; Freeman, M.R.H. and Hamilton, R.J. (2000) Ignore fishers knowledge and
miss the boat. Fish and Fisheries. Voll: issue 3: Sept 2000.

Neis, B. and Felt, L. (2000) (eds) Finding our Sea Legs - Linking Fishery People and their
Knowledge with science and management. ISER Books. Memorial University, St John’s,
Newfoundland, Canada.

Sota, C.G. (2006) Socio cultural barriers to applying fishers knowledge. An evaluation of
literature cases. PhD Thesis, Simon Frazier University, Canada.

Stanl, R.D. and Rice, J. (2001). Fishers Knowledge: Why not add their scientific knowledge
to the mix while your at it ? Proceedings of Conference — Putting Fishers Knowledge to
work — University of British Columbia (2001).



A~ s
SeaChange E Marine Institute
Casadh na Taoide
Office use only: PDoc/FS/07/002

Project Reference:

NDP 2007-2013:
Science, Technology and Innovation (STI) Programme:

Marine Research Sub-Programme

Research Measure: Industry

Research Programme: Fisheries Resources

Project Type: Post-Doctoral Fellowship

Develop and test through simulation a suite of
Project Title: measures that will contribute to rebuilding
depleted fish stocks in waters around Ireland

BACKGROUND:

At the World Summit on Sustainable Development (WSSD) in Johannesburg in 2002, EU
member states committed themselves to maintaining or restoring fish stocks to levels that
can produce Maximum Sustainable Yield (MSY) no later than 2015. The philosophy behind
this approach is to obtain the maximum long term catch, ensuring that stock size is kept
large enough to maintain productivity.

In accordance with this, the EU has issued a number of recent communications outlining their
proposals on how to implement this objective. It proposes a series of long-term plans which
will bring all major EU fish stocks in line with this target. In the short-term however, if these
targets are to be realised, this will need considerable reductions in fishing mortality from
current levels for the majority of the stocks exploited by Irish vessels.

In general terms, when a stock level is low, the amount that can be harvested is limited
because of a lack of adult fish, which in turn produces too few fish that are able to replenish
those that have been removed (recruitment overfishing) or where the recruits to a fishery are
caught before they reach maximum or commercial size (growth overfishing). On the opposite
end of the spectrum, when a stock is excessively large, yield is restricted; the growth of the
stock slows down due to competition for food, cannibalism or the limitations in the carrying
capacity of the environment. In between these two states lies a stock size at which the
sustainable catch is at the highest level - the maximum sustainable yield.

Due to inherent problems of estimating the biomass required to reach MSY; because of
uncertainties in the relationships between stock size and recruitment and general variability
in the marine environment, MSY is difficult to estimate. The EU are likely to adopt the more
pragmatic approach of using Fns, or FO.1 for a proxy for Fne,the level that provides the
maximum yield-per-recruit. Fishing mortality that produces the maximum yield from one
recruit is termed Fax.

The principals outlined above are conceptually fine when considered in a steady state, single
species context. However, when considering multi-species fisheries, which encompass the
majority of Irish demersal fisheries, it is not possible to fish all species at Fns, simultaneously.
Some of the stocks exploited by the Irish fleets are relatively healthy (close to or at Fne/Fo.1)
while others, taken in the same fisheries are subject to recovery plans because of poor stock
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health. Irish Sea plaice is at MSY while the stock of sole is giving cause for concern yet they
are both taken in the beam trawl fishery, similarly Nephrops are exploited at a sustainable
level while cod, which is taken as a by-catch, has been subject to a recovery plan since 2001.
In such circumstances, the yield from the healthy stock will be limited (below MSY) in order
to bring down the fishing rate on the other.

Given the status of some Irish stocks it is impractical within the time frame of 2015, to
expect that all stocks will achieve the goal of being fished at Fy.1/Fmsy. FOr example West of
Scotland cod, is highly unlikely to reach this target as current advice only predicts stock
recovery to By, by 2015, based on zero catch.

However, as an overall long-term management goal, the objective of exploiting stocks at Fqsy
will result in greater catch stability and therefore more stable year on year profitability for the
fisheries. However, in order to reach this, fishing mortality for many Irish stocks caught in
mixed fisheries will have to be reduced substantially in the medium term and during this time
less than maximum yield will be derived from those that are comparatively healthy.

PROJECT RATIONALE:

There is a requirement to bring forward operational approaches to delivering on the
Johannesburg declaration. Simulation tools developed both internationally and by the Marine
Institute can be used to test management approaches to meeting this challenge of rebuilding
and sustainably managing fish stocks. The project is based on the use of simulation tools to
deliver practical management strategies.

PROJECT AIMS:

The project aims to develop constructive operational approaches to rebuilding depleted fish
stocks, as well as clearly establish the theory and rationale of such approaches. There will be
a strong emphasis on publishing the research.

RESEARCH OBJECTIVES:
The proposal for the Post-doctoral Fellow should address the following objectives:

e Operationally define Johannesburg declaration in terms of MSY - critically review MSY as
a concept based on either biomass or fishing mortality levels or the practical problems in
terms of precision and determination.

e Review concept of MSY in mixed fisheries context — and determine whether this is
practically achievable to obtain MSY for all species in a multi-species context and if so
what is the likely impact on other species and fisheries of obtaining F0.1 cod

e Identify a range of measures to reduce fishing mortality or increase SSB to MSY including
closed areas; effort reduction; improved gear size and species selectivity.

¢ Identify the data and tools necessary to quantify partial fishing mortality temporally and
spatially by fleets targeting or where cod is taken as a by-catch.

¢ Development of an analytical framework to assess the impact of various measures

ADDITIONAL SPECIFIC REQUIREMENTS FOR THIS PROJECT:

The award is made to the applicant institution (Grantee) on condition that a suitable
candidate for the Fellowship will be appointed within three months of the notification of the
award. Responsibility for identifying and appointing the Post-Doc Fellow rests with the
Grantee. The Marine Institute may wish to become involved in the selection of Post-Doc
Fellow, e.g. through participation on selection/interview panels.
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The successful Fellow will be required to have a PhD and a strong research background in
modelling and simulation. Experience or a demonstrated ability to work effectively as part of
a team will be required. Extensive experience in quantitative methods and programming skills
in a high level language such as R are essential.

PROJECT DELIVERABLES:

1. Produce an audit of principal Irish fisheries where cod is taken as a target or by-catch
species in terms of effort, catches (discards and landings), including data deficiencies, of
key species to be used for the estimation of partial F’s for each fleet.

2. Development of an analytical framework to determine the impacts of management
options on fishing mortality.

3. Deliver a number of peer reviewed scientific publications annually in appropriate high
impact scientific journals.

4. Contribute to ICES/STECF assessment and management expert working groups

5. Produce a critical appraisal of MSY as a fisheries management goal in terms of F and
Biomass MSY

6. Produce a critical review MSY as a operational objective in mixed species fisheries

7. Using simulation studies - evaluate the sensitivity of MSY estimates in relations to
precision of catch (landings and discard) and effort data.

8. Summarise current selectivity parameters of the key fishing gears used in each fishery,
quantify current levels of fishing effort and spatial deployment for each segment.

9. Estimate partial fishing mortality associated with key fisheries exploiting West of
Scotland, Irish and Celtic Sea cod stocks.

10. Identify possible measures to reduce fishing cod mortality and quantify likely effects on
other species.

11. Development of analytical framework to quantify and evaluate the relative effectiveness
of available measures on cod mortality and the impact on mortality of other co-caught
species.

PROJECT STRUCTURE AND FUNDING:

Applications from research institutions with the necessary competences to supervise the
research project are invited to supply. The work will be jointly supervised by a scientist from
the Third-level institute and a Marine Institute scientist. The position will be based at the
Marine Institute in Galway, and will work across a number of teams in FSS dealing with
fisheries management and advice and also working closely with the data management teams
in both the FSS and IS&D sections.

This Post-Doctoral Fellowship will be awarded for 7-years.

Formal project reviews with a written agenda and follow up action points will take place
between the two supervisors and the Post Doctoral Researcher every four months (three
times per year).

Further information is available in the Guidelines for Applicants and the Guidelines for
Grantees for Post-Doctoral Fellowships & PhD Scholarships.

INTENDED IMPACT:

The project will question and explore the current concepts of productivity and equilibrium in
dynamical fishery systems, and develop new thinking- where applicable- on the practical
strategies required to meet the goal of the Johannesburg declaration. It is intended that
several key scientific papers be produced on this subject. The project will thus underpin the
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development of practical measures for the recovery and long term sustainable management
of depleted fish stocks such as Cod.

The results of this project will also support Fishery Resource Objectives of Sea Change (Anon
Marine Institute, 2006) and the Strategy for a Restructured, Sustainable and Profitable Irish
Seafood Industry, 2007-2013. (Anon 2007).

ADDITIONAL INFORMATION:

Symposium on Cod recovery Edinburgh Scotland 9-10 March 2007
http://www.nsrac.org/cod-symposium/index.php?content=home&page=home&lang=en

Anon 2006, Sea Change-A Marine Knowledge, Research & Innovation Strategy for Ireland
2007-2013. Marine Institute

Anon, 2007.Report of the Seafood Industry Strategy Review Group, Strategy for a
Restructured, Sustainable and Profitable Irish Seafood Industry, 2007-2013. BIM



