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STATEMENT BY THE HEAD OF SCIENCE

Marine Scotland came into existence in 2009 with the amalgamation of Fisheries
Research Services, the Scottish Fisheries Protection Agency and the Scottish Government
Marine Directorate. During the second year of Marine Scotland, a review of Marine
Scotland Science was conducted and one of the recommendations was that an annual
report from the Head of Science and the Chairman of the Science Advisory Board
(established in April 2010) should be presented to the Marine Scotland Board. This
report, covering the period 1 April 2011 to 31 March 2012 is the first of these reports.
This period coincides with my appointment as Head of Science for Marine Scotland
following the retirement of Professor Robin Cook. During this last year there have been
some significant developments in our science delivery - the areas of marine renewable
energy and marine spatial planning have been consolidated by the appointment of a
Science Programme Manager for each of the two science programmes created as part of
the matrix management system. At the same time, some of our more traditional areas of
science - sea fisheries for example - have been impacted by staff moving to new areas,
but new funding has permitted recruitment to ensure an appropriate level of fisheries
science is still undertaken.

During times of fiscal constraint there has been a need to ensure that Marine Scotland
Science (MSS) works as efficiently as possible. However, the demand for marine science
has grown considerably in recent years - the Marine Strategy Framework Directive,
review of the Common Fisheries Policy, plans for the further development of the
aquaculture industry, the establishment of a successful Scottish offshore renewables
industry and development of a National Marine Plan, which requires spatial planning

at a variety of scales, have all demanded new science, both natural and social. As such,
considerable effort was devoted to securing a reasonable headcount as part of the
Workforce 2015 agreement. Staff are our most important asset and as we move to
implement the Scottish Government People Strategy, there is a need to ensure that we
genuinely manage our workloads, engage with our staff and provide them with the most
appropriate working environment. Over the last year this has been a challenge. Achieving
Practical Completion of the Ellis Building soaked up considerable staff resource and the
delays impacted on both staff morale and science delivery. At the time of writing | am
able to report that Practical Completion has been achieved, but this represents simply
another step, albeit a significant step, in the delivery of this state-of-the-art facility.
Provision of a reliably-functioning IT system has been a frustration for many staff.




Additional funding secured during the year has provided an improved infrastructure, but
there remains some way to go in terms of delivery of a fit for purpose IT system. The
data storage requirements of MSS are significant, especially given the need for seabed
survey data. The consequence of such storage only being available in the Off Scots
Environment (OSE) is significant and the revised scheme is built around the premise that
the bulk of MSS data will have to be stored in the OSE.

MSS has continued to deliver high quality science and advice on a diverse range of
marine issues as well as undertaking statutory and regulatory duties on behalf of
Scottish Ministers. Prioritising where MSS devotes the available resources has resulted in
a decline in research and development. That said, MSS has successfully maintained some
of the long-term monitoring programmes that are so critical to marine assessment. The
Scottish Marine Science Strategy 2010-2015 prioritises understanding the functioning
of marine and freshwater ecosystems and environmental change. Both require scientific
data relating to the most important natural physical and chemical properties of aquatic
ecosystems, especially those sensitive to climatic change. The continued monitoring at
Stonehaven and Loch Ewe, across the Faroe Shetland Channel and along the Jonsis line
have all provided further data points on our long-term time series. Equally relevant is
the data gathered as part of the UK Acid Waters Monitoring Network, the Clean Seas
Environment Programme and the International Bottom Trawl Surveys. The collection of
such data is hugely reliant on the expertise of our scientists and engineers - our purpose
designed equipment allows MSS to lead in several areas of marine science. At the same
time, some of our science is supporting the daily work of the Fish Health Inspectors.

MSS really is an eclectic mix of talent and expertise as befits an organisation with such a
diverse range of activities, be it inspections, implementing regulation, undertaking field
work such as market sampling, responding to marine emergencies, performing frontline
research, replying to Freedom of Information enquiries, mending our nets, writing the
weekly marine briefing, overseeing an extremely complex and hectic ships programme,
briefing stakeholders, and so the list goes on. Ultimately, what is important is that all MSS
staff genuinely see where their contribution is making a difference as well as helping
deliver Scotland’s Marine Vision.

All the work that MSS undertakes must be built on a sound business platform. The
recruitment of a Business Manager has greatly facilitated an improvement in the
business processes of MSS. The integration of core Scottish Government processes

and procedures into the everyday working of MSS has required considerable time and
resource. In some cases, however, MSS has acted as the ‘guinea pig’ for the development




and implementation of new SG processes. In a similar manner, our quality processes

and data management are absolutely fundamental to the provision of high quality
advice. Another successful UKAS visit was recorded with renewed accreditation of the
43 currently accredited MSS methods. At the same time, the implementation of the
laboratory information management system (LIMS) is a welcome advancement in how
we operate and | very much appreciate the effort of staff in respect of this development
at MSS.

A close working relationship has developed between MSS and the Science Advisory
Board (SAB) which is an essential component of an effective science programme. The
SAB is now integral to the planning process and will undertake reviews of the quality
of the science being conducted by MSS. Ensuring that MSS science is objective and
impartial is essential, and the SAB can provide such assurance.

Scotland has an exceptional marine environment and MSS is charged with delivering
the required science, often in collaboration with academic, national and international
colleagues, that should ensure the efficient and effective sustainable management of
our seas. As | look back over the last year | see a group of dedicated staff working
hard to deliver robust science and timely and relevant scientific advice. We are at the
forefront in many areas, we are leading in key scientific developments and we are
making fundamentally important assessments of the status of our seas, the human
pressures and, ultimately, the value of these seas to Scotland.

Prof Colin Moffat
Head of Science
30 August 2012
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STATEMENT BY THE CHAIRMAN,
SCIENCE ADVISORY BOARD

The Science Advisory Board (SAB) has three principle functions:

« Ensure that the science undertaken my Marine Scotland Science is objective and
impartial

« Oversee the quality of Marine Scotland Science

« Provide independent advice to Marine Scotland on science priorities

These oversight functions are a critical part of the delivery of robust science and

advice to Marine Scotland, the wider Scottish Government and other Departments and
organisations to which MSS provides advice. During this last year we have reviewed
the proportion of spend on research versus monitoring / surveillance, advised on the
science priorities, been involved in the science planning process, and commented on the
quality and resourcing of the current six science programmes.

One of the key challenges for the SAB has been to better understand the complexity
of tasks that MSS undertakes as well as the breadth of science covered by the various
science programmes. | and fellow Board members have taken the opportunity to visit
Aberdeen and Faskally and see, at first hand, the science being undertaken ‘at the
bench’. Hearing directly from the scientists and engineers has given us considerable
insight into the work being undertaken by MSS as well as seeing at first hand the
genuine enthusiasm that MSS staff have for their work.

Sustained scientific quality is critical, not only for MSS’s national/ international
reputation for science excellence but, fundamentally, in its ability to provide Scottish
Ministers with the evidence on which to formulate sound policy and support rational
decision-making. For SAB, this involves a critical appraisal of the outputs from MSS,
as well as a detailed consideration of the resource prioritisation. As such, we have put
in place a process to systematically review, over a 12-month period, each of the six
science programmes. This will be an on-going process and | envisage a strong synergy
between this process and the input that SAB will continue to make to the future
planning and prioritisation of MSS.




MSS operates in areas of science where scientific uncertainty can often arise and
where there is the potential for scientific data to be interpreted in a variety of ways by
different stakeholders. During this last year the SAB provided advice on the scientific
quality, objectivity and impartiality of a specific project from the Freshwater Fisheries
programme.

Input from Marine Scotland’s diverse group of stakeholders is an essential part of the
process for determining science priorities and their resourcing. As such, during the past
12 months, | have met with many of these key stakeholders to hear directly from them
about the quality and relevance of MSS.

As a co-author to this report, it has been my pleasure and privilege to have had the
opportunity with my fellow SAB colleagues to work closely with the new Head of
Science, Professor Colin Moffat and his team on reviewing the annual performance

of MSS. The processes that we are initiating will permit balanced reflection and the
systematic consideration of key issues and should, over time, permit improved planning
and the determination of a strategic direction for future years.

The continued ability of MSS to provide a strong evidence base for the management
of Scottish seas is critical if Scotland is to make best use of this resource such that it is
developed sustainably for the benefit of current and future generations.

Dr George M Paterson, CBE
Chairman, Science Advisory Board
30 August 2012







// PURPOSE OF MARINE SCOTLAND SCIENCE

Marine Scotland Science (MSS) is a multi-site, multi-functional Division of Marine
Scotland (Figure 1.1), the lead marine management organisation for Scotland with the
mission:

To manage Scotland’s seas for prosperity and environmental
sustainability.
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FIGURE 1.1
STRUCTURE OF MARINE SCOTLAND, WHICH COMPRISES THREE POLICY DIVISIONS (PERFORMANCE,

AQUACULTURE & RECREATIONAL FISHERIES, FISHERIES AND PLANNING & POLICY), TOGETHER WITH
COMPLIANCE MONITORING & ENFORCEMENT AND SCIENCE.




Marine Scotland Science is working closely with the other Divisions of Marine Scotland,
as well as with stakeholders and partner bodies, towards a shared Marine Vision of:

‘Clean, healthy, safe, productive, biologically diverse marine and coastal
environments, managed to meet the long term needs of people and nature’

Thus, Marine Scotland Science, as a primary source of evidence and information,

is key to delivery of both the mission and Marine Vision. MSS has a key role in the
provision of integrated scientific information (both natural and socio-economic) to the
relevant Policy Divisions across Marine Scotland, as well as other Scottish Government

FRESHWATER LABORATORY
FIELD STATION- MONTROSE

-

FRESHWATER LABORATORY MARINE ANALYTICAL UNIT - VICTORIA QUAY, EDINBURGH
FIELD STATION- SHIELDAIG

FIGURE 1.2
LOCATIONS WHERE MSS STAFF ARE PERMANENTLY LOCATED.




Departments, UK Government Departments, the European Commission, and international
bodies such as the International Council for the Exploration of the Sea (ICES), the OSPAR
Convention for the Protection of the Marine Environment of the North-East Atlantic and
the North Atlantic Salmon Conservation Organisation (NASCO). Staff are permanently
located at a total of five sites (Figure 1.2). The MSS Marine Laboratory is in Aberdeen,
while the MSS Freshwater Laboratory is located on the shores of Loch Faskally with field
stations at Montrose and Shieldaig. The Marine Analytical Unit, which provides the socio-
economic input, is situated in Victoria Quay, Edinburgh.

The science that MSS conducts is guided by:

The Scottish Government Business Strategy and associated National Outcomes
National Regulations

International Regulations (e.g. EU Directives) and agreements (e.g. OSPAR Decisions)
The requirements of the Marine Scotland Policy Divisions

The UK Marine Science Strategy
The Scottish Marine Science Strategy 2010-2015 (Figure 1.3)

The Focus on Freshwater Science (Figure 1.3)

Input from stakeholders

SCOTTISH MARINE NG ameras
SCIENCE STRATEGY m asﬁ:mgmtg'suasmegm
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FIGURE 1.3
THE SCOTTISH MARINE SCIENCE STRATEGY 2010-2015 AND THE FOCUS ON FRESHWATER SCIENCE.




At the same time, there is a need to ensure that the science which enables there to be
an understanding of how marine ecosystems operate, how they are changing and how
man is influencing these changes, is being done. This requires, amongst other science,
the maintenance of long-term time series for which there is the appropriate storage of
the data.

In order to ensure appropriate management of our seas, MSS must be able to access
data and information generated by others undertaking research and monitoring in
Scottish waters. In addition, MSS must ensure that there is good collaboration with
organisations such as the Scottish Environment Protection Agency (SEPA), Scottish
Natural Heritage (SNH) and the academic institutes within the Marine Alliance for
Science & Technology Scotland (MASTS) as well as relevant UK and International bodies
(Figure 1.4). Furthermore, it is fundamental that MSS works closely with stakeholders,
including the many industries, communities and individuals for whom the seas are a
source of living as well as for those for whom the seas give much enjoyment. Through
appropriate planning and implementation of the science programme, together with
relevant collaboration, Marine Scotland Science will deliver its overall purpose which is:

e To provide integrated and well managed advice contributing to the management of
Scotland’s seas for prosperity and environmental sustainability

e To conduct an effectively managed programme of robust science (natural and social)
that is respected, relevant and responsive.

@zfrﬂ .--..h ¥
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FIGURE 1.4
MSS MUST HAVE GOOD COLLABORATION WITH ORGANISATIONS INCLUDING MASTS, SNH AND SEPA.
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FOCUSSING ON SCIENCE LEADERSHIP

The Matrix Approach

Marine Scotland Science is about generating evidence and delivering advice based

on robust science. The marine science landscape is complex. As the ecosystem-based
approach to marine management becomes more central to how we manage our seas,
there is a need to respond to the changing landscape and to Policy driven demands.

At the same time, we need to ensure that there is sufficient stability in programmes

and line management to allow top quality science to emerge and staff to develop to
their full potential. MSS has to be more flexible in its working arrangements and able

to adapt to the changing demands whilst ensuring that core research and monitoring
programmes are retained. As part of the process of making MSS more responsive, a
matrix management system was adopted during 2011-12 (Figure 2.1). This approach
provides clear scientific leadership of the six science programmes and allows for
changes in the programme structure while keeping the team structure constant. The
process is administered through the Science Management Team (SMT) and the Science
Programme Management Group (SPMG). The SMT, which comprises the Science Team
Leaders, Business Operations Team Leader and the Head of Science, oversees resource
management, business planning, budgets, line-management, staff reporting and staff
development. The SPMG, which comprises the Science Programme Managers, Science
Teams Leaders that are not programme managers, Business Operations Team Leader and
the Head of Science, has a focus on science delivery, science strategy, science aims and
objectives and science targets and milestones. A key aspect to the SPMG meetings is that
each meeting has a focus on a specific science programme with the relevant Programme
Manager leading presentations and demonstrations on the science being generated by
the programme. This includes active laboratory demonstrations by staff and gives the
SPMG an opportunity to interact with the staff conducting the science.

At the end of March 2011, a review of Marine Scotland Science and Policy Integration
was published?; this Annual Report is one of the outcomes of this review. The

20 recommendations of the review were considered by the Science Programme
Management Group, the Science Advisory Board and the Marine Scotland Board. Overall,
aspects of all the recommendations have been implemented (see Appendix 1) as part of
the process of ensuring improved policy/science integration, a stronger focus on science
delivery, more effective resource allocation and development of more appropriate
business management processes. Over the last year there has been a much closer
working relationship between the various components of Marine Scotland; Science,
Compliance and Policy. This process has been facilitated by presentations to staff and is
yielding considerable benefits.

The Science Advisory Board

The Science Advisory Board (SAB) is an integral part of ensuring that the science
undertaken by Marine Scotland Science is objective and impartial. Chaired by Dr George
Paterson, the SAB membership reflects the breadth of the science being undertaken

ISINCLAIR, L. (2011) REVIEW OF MARINE SCOTLAND SCIENCE AND ASSOCIATED POLICY INTEGRATION:
FINAL REPORT MARCH 2011, 21pp.
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by MSS. The SAB (Figure 2.2) met three times last year both with the members of the
Science Programme Management Group and in private session. As highlighted in the
Chairman’s Statement, the SAB reviews the science programmes on a rolling basis,
covering each science programme annually. The Chairman also attends meetings that
constitute part of the science planning process as well as sitting on the Marine Scotland
Board; this affords the Chairman direct access to the Director of Marine Scotland.

{ CHAIRMAN

In 2000 George set up the Scottish arm of the Food Standards ’
DR GEORGE M PATERSON

Agency where he was responsible for the development and
delivery of the Agency’s programmes in Scotland. George was
awarded the CBE for his services to the food sector in the New
Year Honours in 2008.

( PROF GEORGE GETTINBY Prof George Gettinby is a statistician and mathematical modeller
at the University of Strathclyde. His specialist marine interests

have been in the control of sea lice infestations.

Prof Felicity A Huntingford recently retired from the University
of Glasgow. She has extensive experience of research into
behaviour and life history patterns in fish and other aquatic
organisms.

" PROF FELICITY A
HUNTINGFORD

( PROF SELINA STEAD Prof Selina Stead from Newcastle University has 18 years
experience in research, education and consultancy in marine
resource management, specialising in coastal governance,

socio-economics and scientific support for policy.

( PROF WILLIAM RITCHIE Prof William Ritchie is founding Director of the Aberdeen Institute
for Coastal Science and Management (University of Aberdeen). He
is currently involved with research in coastal geomorphology, oil

spill response and coastal zone management.

( PROF PAUL J B HART Prof Paul J B Hart of the University of Leicester has an extensive

.| background in Ocean Science and has submitted over 70
peer-reviewed papers in addition to co-authoring the following
publications: The ecology and fisheries of seamounts, Handbook
of fish biology and fisheries.

( PROF PAUL THOMPSON Prof Paul Thompson has a Personal Chair in Zoology in the
University of Aberdeen’s School of Biological Sciences, and is
Director of the University’'s Lighthouse Field Station in Cromarty.
His main interests are in the ecology and conservation of marine

systems.

FIGURE 2.2
THE SCIENCE ADVISORY BOARD ENSURES THAT THE RESEARCH AND MONITORING UNDERTAKEN BY MSS IS
OBJECTIVE AND IMPARTIAL.




An Outward Focus

Marine Scotland Science generates a vast amount of information, and as with any science
institute, MSS scientists publish much of their work in the peer-reviewed scientific
literature. However, it is increasingly important that we communicate in @ more direct
manner with as many of our peers as possible and also with our stakeholders and the
wider public. During 2011-12, MSS staff gave around 60 presentations at both national
and international meetings (see Appendix 2). In addition, staff provided input to 113 ICES
Working Groups as well as to OSPAR Committees, STECF2 working groups and plenary
meetings and other inter-Governmental meetings. MSS also hosted a considerable
number of meetings with representatives from the fishing industry, the renewable
energy industry and the aquaculture industry. However, MSS also took the plunge into
the uncharted waters of ‘Science on a Plate’ and GLOW, Scotland’s national intranet for
schools. Addressing over 1,500 primary school pupils located across Scotland generated
over 600 questions on topics as diverse as whether or not a whale had a tummy button
to the name of the smallest animal in the sea. Answering some of these questions live
on-line was a challenge for John Dunn and Colin Moffat, but thanks to input from Ruth
Allen, every question was answered over the following week. Rob Raynard and Nick
Bailey went out for a meal with a difference when they attended an event on the RRS
Discovery in Dundee. As scientists at the dinner table, they provided information to
journalists and environmentalists on the sustainability of what they were eating. Matt
Gubbins joined forces with the celebrity chef Nick Nairn at the Royal Botanic Gardens

in Edinburgh where they presented four sessions on fish and shellfish from Scottish
aquaculture with Matt providing the science and Nick Nairn cooking mussels and salmon
for the audience to sample. Nick Bailey teamed up with Stephen Frost to demonstrate
the value of wild fisheries as a food product. Finally, Colin Moffat joined the Aberdeen
finalists in the Student Chef Challenge when he sampled the four sustainable Scottish
menus, which were balanced, nutritious and healthy. Sustainability was the theme that
influenced the design of the menu with the chefs providing an account of the basis for
their menu selection and the source of their ingredients. Such events take the science to
the public and it is intended that these activities will be expanded in future years.

SCIENTISTS AT THE GLOW EVENT

2STECF - SCIENTIFIC TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES - PROVIDING ADVICE
TO THE EU




An Insight to the Science Delivery

The six science programmes have responsibility for the delivery of all of our science
activities through a mixture of programme-specific Schedules of Services, research
projects and contracts. Both the Marine Analytical Unit and the Science Operations
Team contribute actively to this delivery, as does the Business Operations Team. Key
aspects of the work conducted by each of the science programmes are presented below
together with some additional insight into the functioning of the Marine Analytical Unit,
the Science Operations Team and the Business Operations Team.

Aquaculture and Fish Health - Fish Health Inspectorate

The Fish Health Inspectorate (FHI) are responsible for the completion of a programme
of sampling and inspection visits of Scottish aquaculture production businesses. These
visits ensure that aquaculture production sites are compliant with Scottish, British

and European legislation or may be a follow-up to a previous disease event such as
Infectious Salmon Anaemia (ISA). In respect of the routine operation of the FHI, 195
risk based inspections were completed, contributing to the maintenance, by the United
Kingdom, of approved zone status for listed diseases. This allows the UK to limit where
imports are sourced from, maintaining the UK'’s high health status, whilst allowing our
businesses to trade freely with most other parts of the world. The Aquaculture and
Fisheries (Scotland) Act 2007 requires businesses to take measures to control sea lice
and minimise the risk of farmed fish escaping from containment. Two hundred and nine
(209) containment inspections and 126 sea lice inspections were completed to ensure
compliance with this legislation.

MSS offers a free diagnostic service to the Scottish aquaculture industry; the FHI are
responsible for the collection of information and samples for the completion of these
diagnostic investigations. Fifty diagnostic investigations were completed. No listed
diseases were diagnosed, but several viral, bacterial and parasitic infections were
recorded.

A FISH HEALTH INSPECTION UNDERWAY IN THE FIRTH OF LORN




The FHI undertake a contract on behalf of the Veterinary Medicines Directorate to collect
samples for the National Surveillance Scheme, which involves the Food and Environment
Research Agency screening fish muscle samples for veterinary medicines residues -
1,421 samples were collected in pursuance of this contract.

An outbreak of Infectious Salmon Anaemia (ISA) occurred in the Southwest Shetland
Mainland area of Scotland in 2009. Work continued during 2011-12 to clean and disinfect
sites affected, ensure that fallow periods were completed, that the fish used to repopulate
the sites were from approved farms and that no re-emergence of the disease had
occurred. All stocked sites in the area were visited during their growing period, with 450
fish from each site being tested for the presence of the ISA virus. Fish being moved out
of the area for slaughter and processing were required to be certified, resulting in over
150 inspections being carried out. As a result of the work carried out, a submission to the
European Commission seeking approval for freedom from ISA was made in late winter
2011, with the programme of work being approved soon thereafter. The whole of the
United Kingdom is, once again, free of ISA and can recommence trade from the whole of
the approved zone.

Freshwater Fisheries - Environmental Monitoring

As part of the UK Acid Water Monitoring Network, MSS Freshwater Laboratory has
recorded water chemistry and associated salmon and trout population data at a
geographically and environmentally diverse range of sites over several decades. Data
from a complementary site in the Loch Ard area of south central Scotland has also been
recorded to assess changes in water quality and fish populations associated with a range
of forestry practices. Recently, analyses of these data have been published in order to
inform debate on future forestry practices and revise environmental standards for acidity
under the EU Water Framework Directive (WFD).

Probability of fry presence
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FIGURE 2.3

PROBABILITY OF FINDING TROUT FRY IN AT LEAST 1 ( ), 2 ( ) OR ALL 3 (: ) SECTIONS OF
A RIVER FOR A GIVEN pH, WHEN 3 SECTIONS ARE FISHED. GREEN-AMBER-RED BANDS INDICATE PROPOSED
CHEMICAL BOUNDARY THRESHOLDS ASSOCIATED WITH HIGH/GOOD, GOOD/MODERATE, AND MODERATE/
POOR CLASS BOUNDARIES FOR FISH POPULATION STATUS.




This process has provided objective manageable assessment criteria that directly relate
the presence of fish to specific quality classification bands (Figure 2.3) and allows the
relationships between pH and the probability of finding trout fry in a number of stream
sections (reaches) in a given river to be investigated (Figure 2.3). This approach can be
used to produce variably stringent environmental standards which can then be related
to environmental status under the WFD. For example, the green-amber-red bands in
Figure 2.3 were used to propose the pH that is associated with three status boundaries
for fish population status: high/good, good/moderate and moderate/poor. The proposed
thresholds are now being used to revise WFD environmental standards. Furthermore,
the combination of revised standards and information on the effects of forestry on
acidification and recovery is being used to inform debate on whether second phase
forestry is advisable in areas where acidification pressures are preventing water bodies
from achieving good ecological status under WFD. This work is an example of how
appropriate long term data, coupled with an understanding of the underlying processes,
can underpin sound management of Scotland’s resources. The project has demonstrated
that both the application of advanced statistical tools and focus on achieving high
quality monitoring are required to develop sound management models.

Marine Renewable Energy - Planning for Offshore Wind Farms

The Scottish Government (SG) has set a range of challenging targets for renewable
energy. These recognise the potential to take advantage of the extensive marine energy
resources (wind, wave and tidal power) available in Scottish waters and include meeting
at least 30% of our total energy demand from renewable sources by 2020. To assist

in meeting these targets, SG has adopted a sectoral planning approach for offshore
renewable energy, seeking to identify preferred development areas, and then move

to a more formal Sectoral Development Plan through a process that includes Strategic
Environmental Assessment.

A review of the process used to identify preferred development areas in the current
Plan concluded that, as additional data and monitoring information, and improved data
handling procedures, became available, these should be incorporated into the emerging
iterative marine planning process, and extended into waters beyond the 12 mile limit.

WIND TURBINES AT ROBIN RIGG




A Scoping Report has been developed of the potential for offshore wind development
in Scottish waters out to 200 nautical miles. Working with The Crown Estate and their
spatial modelling tool Marine Resources System (MaRS), the exercise aimed to balance
opportunities with many aspects of constraints on development both within Scottish
Territorial Waters (STW; Figure 2.4) and Scottish seas outside STW.
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FIGURE 2.4

OFFSHORE WIND PLAN SEARCH AREAS WITHIN SCOTTISH TERRITORIAL WATERS (STW), EXISTING STW AND
ROUND 3 OFFSHORE WIND SITES, THE 12 MILE LIMIT (BOUNDARY TO STW) AND THE EXTENSIVE AREAS OF
WATERS OUTSIDE STW WITH 80-120 METRES WATER DEPTH AND OPPORTUNITY FOR FLOATING WIND FARM
DEVELOPMENTS.




Sea areas outside STW generally have greater depths of water, and also generally lower
levels of constraint. Potential search areas outside STW are therefore structured around
depth zones. Particularly interesting are the large areas of water of 80 - 120 m depth.
These areas are not currently amenable to fixed foundation wind turbine structures,
but are suitable for the emerging generation of floating turbine systems. Very extensive
areas in this depth range are found in the Scottish waters in the North Sea (green and
vellow areas outside 12 nm in Figure 2.4).

The outputs from this study will inform the marine planning process by leading to
the development of Regional Locational Guidelines for offshore wind development,
which in turn will be the basis for a Sectoral Plan Review and SEA to cover wind farm
development in Scottish waters.

Marine Spatial Planning - 2011-12 Survey work to support the selection of

Scottish Marine Protected Areas

In order to support the Scottish Marine Protected Area (MPA) project, MSS provided
the MPA Board, JNCC and SNH with scientific advice on the distribution of certain
Priority Marine Feature (PMF) habitats and species, determined to be of conservation
importance. These data formed part of an evidence base that was used to select
‘search areas’ for potential MPAs. Many of these search areas were than surveyed in
more detail to provide information on the distribution of PMFs to further refine the
boundaries of search areas and help decide whether they should be taken forward as
proposed MPAs.

HORSE MUSSEL (Modiolus modiolus), A SPECIES OF CONSERVATION IMPORTANCE © SUE scoTT
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MSS staff and vessels provided a platform to enable the surveys of many of the MPA
Search Areas during May to October 2011 (Figure 2.5). Survey methods such as swathe
bathymetry, towed underwater video, grab sampling and deployment of fish traps were
used to record the presence of PMF habitats and species across search areas. MSS led
five research cruises on board the MRV Scotia and MRV Alba na Mara with JNCC and SNH
staff to search areas in the Minches, West of the Hebrides, Northern North Sea, Moray
Firth and Solan Bank. These surveys have provided useful data on bathymetry and
benthic habitats as well as the occurrence of a wide variety of PMF features, including
the discovery of one of the most extensive horse mussel (Modiolus modiolus, a species of
conservation importance) beds in the UK off Noss Head near Wick.
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FIGURE 2.5

LOCATIONS OF THE MPA SEARCH AREAS (SHOWN WITHIN SHADED WIDER MPA REGIONS) SURVEYED USING
MSS RESEARCH VESSELS DURING 2011. POINTS SHOW THE PRECISE LOCATIONS OF TV TOWS ETC AND THE
INSET SHOWS THE LOCATIONS OF SURVEY WORK AROUND THE EXTENSIVE NOSS HEAD HORSE MUSSEL BEDS.

Sustainable Fisheries - Demersal fish market sampling

The MSS catch sampling schemes are designed to provide a sample of the main
commercial fish and shellfish species landed into Scottish ports or discarded by the
Scottish fleets. The market sampling component of the programme samples the landed
fraction of the catch, the at-sea observer component samples the discarded component
of the catch. The primary use of these data is to provide the estimates of the numbers
at age (or length), and weight at age, that are submitted to the various ICES fish stock
assessment working groups each year. These groups estimate stock size, and fishery
induced mortality, which informs the setting of the total allowable catch (TAC) and other
management measures. The observer and market sampling schemes are stratified into
three species groups: demersal, pelagic and shellfish.




Focussing on the demersal market sampling scheme, this is stratified by port; Peterhead
and Fraserburgh in the North East of Scotland, Kinlochbervie on the West Coast, and
Lerwick and Scalloway in Shetland. Collectively these ports account for around 70% of
the fishing trips landing demersal species into Scotland, and around 80% of demersal
species landings by weight. The mainland ports are visited on 40 weeks of the year

by two person teams operating from Aberdeen. The two Shetland ports are visited on
36 weeks of the year by teams from the NAFC Marine Centre based in Scalloway. Most
demersal sampling is directed at the species of commercial importance; cod, haddock,
whiting, saithe, megrim, monkfish and hake, all of which are subject to full analytical
assessment each year. Other species, which may be of less commercial importance or
are less frequently landed, are sampled according to a sampling plan submitted under
the EU’s Data Collection Framework (DCF).

Much of the practical work of market sampling involves measuring fish, either late
at night or early in the morning, at one of the main fish markets. Typically all the
vessels selling fish will lay out their landings, packed in boxes spread over the floor
of the market. The landings from each vessel will have been sorted by the crew into
species and, within the species, into different sizes of fish. Prices at auction will vary
accordingly.

The selection of unbiased samples in such a situation presents many practical problems.
Random selection sheets are used to pick which vessels to sample. The sampling team
then run an experienced eye over the many rows of boxes, noting where each vessel's
landing starts and ends, which species have been landed, where the size categories
start and finish, and, crucially, that none of the categories of big prize fish have been
sold privately and are now missing. Chalk marks on the floor, and a quick word with a
busy crew member, are the only aids to getting this right.

Once the vessel and species are selected, all the fish from a selected box are measured
on a centimetre (cm) measuring board. For the species subject to age based assessment,
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one fish of each length has the otolith (ear bone) extracted and carefully stored in a
brown paper envelope to be returned to the laboratory for age reading. Once all the
fish in a box are measured, the box is carefully repacked and iced, and returned to its
position in the market, ready to be sold at auction.

At the end of the morning, the samplers will come away from the market laden with
forms detailing vessels, length frequencies, numbers of boxes landed and sampled, box
weights, and species, and with numerous little brown paper packets each containing

an otolith. A typical morning’'s work will yield samples from between 3 and 5 vessels
each of which could include 2 or 3 species. It is quite common to have measured 700
different fish from 10 or 15 different boxes and to have collected 100 or more otoliths,
all within 2-3 hours work following a 5 am start. This routine is repeated each morning
of the sampling week, each of the different ports being visited according to the sampling
plan. In 2011 the samples collected for the estimates of the landed component of the
main demersal species required 131,000 fish to be measured, and 19,800 otoliths to be
collected and read.

At the end of each year the data submitted for the ICES stock assessments, for each of
the seven main species, will typically be based on sample sizes of around 200 trips from
the fisheries operating in the North Sea, and around 40 trips for those fisheries operating
on the West Coast. These are broken down to provide estimates by quarter and the

EU’s Scientific Technical and Economic Committee for Fisheries TR1 and TR2 gear types;
these broadly correspond to vessels targeting demersal fish (TR1) and those targeting
Nephrops (TR2). Estimates are submitted with 95% confidence intervals and precision
levels on numbers at length that hopefully meet the stipulations of the DCF. Ensuring the
data are as far as possible unbiased and representative of the landings is increasingly
important, and underpins the whole basis of the stock assessment process. To that end,
measures such as the validity of probability based sampling designs, sampling levels,
spatial-temporal coverage, and refusal rates are the sorts of quality indicators that are
increasingly becoming a required part of the standard data submissions.

AN OTOLITH (EAR BONE) PLACING OF AN OTOLITH IN THE PAPER ENVELOPE
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Challenges for the future within the market sampling include getting better estimates of
the scale and characteristics of the fish sold privately (i.e. those consigned directly from
vessels to private buyers and so not accessible on the markets). There is also a need to
improve the selection of species sampled so that both the important commercial species
and the dynamics of our ever changing fisheries are reflected in the samples obtained.

Marine Status and Trends - Responding to Incidents

On the 25 March 2012 an incident occurred on the Elgin/Rowan Viking installations
operated by Total approximately 130 miles east of Aberdeen. A well control problem
resulted in a gas and condensate release. Although the principal leaking hydrocarbon was
the gas, and hence discharged into the atmosphere, there were concerns about marine
pollution initially owing to the condensate falling out onto the surface of the sea.

Scientists from the Marine Status and Trends Programme sailed on MRV Alba na Mara
from Fraserburgh on 6 April in order to carry out a sampling programme to assess if
there were any environmental impacts on the fish, water and sediment from the leaking
condensate. Samples were collected from 6 sites around the 2 nautical mile exclusion
zone surrounding the Elgin platform complex (Figure 2.6). Samples were returned to the
Marine Laboratory on 8 April.
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FIGURE 2.6 ELGIN PLATFORM COMPLEX.

SAMPLING SITES FOR THE ENVIRONMENTAL SURVEY AT THE ELGIN PLATFORM, APRIL 2012. SIX SITES
(ELGIN 1 - ELGIN 6) WERE SAMPLED OUTSIDE THE EXCLUSION ZONE (RED CIRCLE). THE RED CROSSES ARE
THE SEDIMENT SITES AND THE BLUE CROSSES THE WATER SITES. SEDIMENT SAMPLES WERE COLLECTED AT
THE START AND END OF THE TRAWL, WITH A MID TRAWL SEDIMENT ALSO COLLECTED FOR SITE 1.

Initially a sensory assessment was performed using samples of seven species of

fish collected during the survey. This assessment used the Marine Scotland Sensory
Assessment Panel; a unique facility to Marine Scotland Science consisting of trained
panel members who taste fish and shellfish samples in order to detect taint from
hydrocarbons. The sensory panel produces results much faster than any chemical
analysis can provide, is sensitive to low concentrations and can be used to pre-screen
large numbers of samples. No taint was detected in any of the sampled fish species from
around the exclusion zone at the Elgin platform.

Subsequently, a suite of chemical analyses were applied to the water, sediment and and
fish muscle samples. A set of five reports have so far been produced presenting all of
the principle findings. Although some hydrocarbons were detected in the surface water
samples collected around Elgin, careful interpretation of the results showed that these
were not from the Elgin gas condensates but rather from another, unidentified, source

(Figure 2.7).
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FIGURE 2.7
MEAN PAH PERCENTAGE COMPOSITION IN WATER SAMPLES COLLECTED FROM OUTWITH THE EXCLUSION
ZONE PUT IN PLACE AROUND THE ELGIN INSTALLATION. SAMPLES WERE TAKEN FROM SITES ELGIN 1
(SITE 1 IN LEGEND) TO ELGIN 6 (SITE 6 IN LEGEND) AT TWO DEPTHS. (BLOCK COLOURS 1 METRE DEPTH,
TINTED BLOCKS 10 METRE DEPTH) AND FROM A REFERENCE SITE AT STONEHAVEN WHICH IS SHOWN FOR
COMPARISON.

Work continues on Elgin as the process to cap the well may not now be complete until
October 2012. Other forms of release to the marine environment may take place during
the process, and hence more environmental monitoring will be required after the well
capping process is complete.

Marine Analytical Unit - Accessing Socio-economic Data

The remit of the Marine Analytical Unit (MAU) is to ensure that Marine Scotland is able
to access the necessary socio-economic advice and analysis (integrated with natural
science) to facilitate effective policy development and operational delivery. Amongst
other priorities, it provides evidence that is used to develop policies which support the
continued growth and future development of a range of existing and new key sectors,
such as aquaculture, fisheries and renewable energy, which form part of Scotland’s
Growth Sectors. The MAU is involved in a number of projects. For example, the MAU
produces an analysis on the value of the economic activity undertaken by Scotland’s
marine sector (Figure 2.8). This is to help inform assessment of the economic and social
impact of marine planning decisions.
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FIGURE 2.8
SHARE OF ‘MARINE SECTOR’ GROSS VALUE ADDED (GVA; A MEASURE OF THE VALUE OF GOODS AND
SERVICES PRODUCED IN AN AREA, INDUSTRY OR SECTOR OF AN ECONOMY) BY INDUSTRY SECTOR 2009.
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It is important that information is disseminated in an appropriate manner and the

MAU produced and published a revamped Scottish Sea Fisheries Statistics Bulletin
during 2011-12. This presents a detailed overview of landings of sea fish, the Scottish
fishing fleet, and the number of sea fishermen employed. Research projects on the

fully documented fisheries trial, socio-economic impacts of achieving maximum
sustainable yield and a range of potential management options are part of the provision
of economics to an integrated evidence base that promotes sustainable, profitable and
well managed fisheries. Such research also contributes to ensuring Scottish interests
and objectives, including the promotion of vibrant coastal communities, are maximised
through the on-going process to reform the Common Fisheries Policy.

The MAU has worked closely this year with policy colleagues to maximise the value
added to the Scottish economy via the European Fisheries Fund by facilitating the
movement away from a demand led scheme towards one focussed on outcomes. This
has helped ensure that funding is directed towards projects which most closely align
with the SG Purpose and provide best value for money.

As well as providing valuable support on fishing, the MAU has supported the offshore
renewables planning process through a series of economic and social assessments.

In addition, provision of socio-economics guidance for the Marine Renewables
Licensing Manual is helping to maximise the economic benefits to Scotland of offshore
renewables development.

Science Operations Team - More effective use of our ships

The Science Operations Team contributes to many of the science programmes and wider
delivery through providing expertise in engineering, statistics, quality management,
data management, information services and ships logistics. The operation of the ship
assets must be as effective as possible, maximising the opportunities for data collection.
MSS, in conjunction with the wider marine community, are continually exploring ways
of making our ship activities more efficient. One such way is to work across the range
of users in Scotland, including SNH and SEPA. In summer 2011, as part of a research
project that aims to map seafloor habitats, fish distribution and fishing activities at
Rockall, a survey on MRV Scotia was undertaken in collaboration with SNH.

Rockall, a tiny island of just 10 metres across by 19 metres high, sits on the very
extremity of Scotland’s marine environment. Some 180 miles due west of St. Kilda, it is

SURFACE VIEW OF ROCKALL




Scotland’s only truly offshore shallow water ecosystem. Rockall is a renowned fishing
ground. It supports large stocks of haddock and monkfish and has a particular fish
fauna quite distinct from elsewhere in Scotland.

In the deeper areas on the plateau it also supports some of the most extensive
coldwater coral reefs in the north east Atlantic. Over the years Marine Scotland has
been building up data on the fish and benthic ecosystems of the Rockall plateau. Until
now, however, no detailed map of the shallow inshore areas around the Rock and the
reef existed. To help with marine spatial planning and habitat protection measures, a
detailed map is vital. One of the aims of the cruise was to map the shallow reef areas
using a high resolution ‘swathe’ multibeam echosounder. This technology allows the
seabed to be mapped to within a metre or two of spatial resolution. What emerged was
truly spectacular. Numerous pinnacles, trenches, mounds, ridges and bedrock reefs were
revealed.

The Rock itself turns out to be a minor pinnacle, compared with Helen’s reef that
extends in a great sweeping arc of fissures and ridges to the north west (Figure 2.9).
Between the Rock and Helen'’s reef is a deeper trench which is frequented by fishermen
targeting squid. Now that such a map is available, video imaging and more detailed
analysis of the swathe data can be undertaken to identify the types of habitat and
marine fauna present. This will build toward a better basis for the spatial management
of the area for both fisheries and the conservation of vulnerable and unique marine
habitats.
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FIGURE 2.9
BATHEMETRY OF ROCKALL AND HELEN'S REEF.




Business Management Operations Team - Key Achievements for 2011-12
In support of science delivery the Business Management Operations Team have
achieved a considerable amount during 2011-12. Covering a diverse range of topics,
including Finance, Learning and Development, Business Support and Health &Safety,

the pace of change has resulted in the team creating a quarterly update for staff.

This helps keep people abreast of the work of the team and any emerging corporate
requirements. It also provides clear information on the potential implications of the
various developments for individuals and their teams. The specific developments within
the areas have ensured that MSS is running on a more sound business footing within a
safer working environment.

Finance - Improved management information and participation in

the Release 12 Update for SEAS including piloting and leading on the
development of the new SEAS Project Module. This involved working with
a group of key users from MSS and ISIS colleagues in Edinburgh to ensure
the resulting system would meet the needs of the business. The new
Projects system was delivered on time which was a major achievement
due to very short deadlines and the conflict with end of year activities.

Learning and Development - This role has really expanded, embracing
the aspirations of the People Strategy. Several divisions within MS have
benefited from the collaborative working culture which has made this role
critical not just to MSS but the wider Directorate. The major success this
year relates to the increased deployment and use of the Mobile Learning
Centre, staff increasingly using other SG e-learning resources, delivery of
efficiency savings and of course directing another successful Christmas
Pantomime.

Business Support - Providing support for the matrix management
approach adopted by MSS at the start of the year. New processes were
developed for the work experience programme (with the support of John
Dunn) and a new mentoring scheme for Science was created, potentially
providing the blueprint for scientists of the future. Phase 1 of the MSS
Accommodation Strategy has been implemented successfully and the
requirements for Phase 2 have been mapped out.

Health and Safety - Extensive staff engagement has taken place to
support the roll out of the Health and Safety management system as
well as developing new policies and procedures to ensure a safe working
environment for staff. In addition to this the ongoing requirements for
Health and Safety training has continued to be delivered due to the
proactive approach with our Learning and Development colleague.







/[ THE SCIENCE OUTPUTS

Marine Scotland Science performs a number of functions including research, monitoring,
inspections/regulation and the provision of advice. Key to our activities is the provision
of robust scientific evidence and consequently the science outputs are fundamental to
assessing the overall delivery of MSS. During this last year, the Science Advisory Board,
in conjunction with the members of the Science Programme Management Group, has
been considering the most appropriate way of reporting delivery and the most relevant
set of Key Performance Indicators (KPIs). A set of KPIs were agreed and are reported on
below. Many of them stem from when MSS was an Agency. As such, it has been possible
to compare the outputs for 2011-12 with that of previous years. There are four primary
headings under which sit the specific KPlIs:

A. Delivery of Service

1. Plan, execute and report a programme of science to meet the needs of Scottish
Government

2. Plan and conduct an annual programme to achieve the most efficient use of
available days on research vessels

B. Quality of Science Output

1. Number of peer-reviewed publications per scientist

2. Number of non-peer-reviewed publications, topic sheets etc. produced
3. Results of external and internal audits

C. Collaboration

1. Value of externally funded work in total and for strategic science projects
2. Communications with stakeholders

3. Integration of natural and socioeconomic sciences with policy

D. Balance Between Strategic Science and Routine Activities

1. Proportion of the science programme allocated to strategic science and routine
activities

2. Proportion of in-year resource reallocation between strategic science and routine
activities

The Science Advisory Board undertakes a review of the KPIs and provides comment to
the Science Programme Management Group on performance. The Chair of the SAB also
has the opportunity to report to the Marine Scotland Board on any aspect of the KPIs.




Delivery of service

Plan, execute and report a programme of science to meet the needs of
Scottish Government

An ambitious programme of scientific services and research projects was planned for
2011-12 in conjunction with relevant policy colleagues in Marine Scotland. The science
programme was presented to, and endorsed by, the Science Advisory Board and the
achievement of milestones and targets for each project was monitored and reported to it.

Percentage of project targets achieved 2011-12

. Schedule of R rch
Science Programme Perz‘je:c:s
Aquaculture & Fish Health (AFH)
Sustainable Fisheries (SF)

Freshwater Fisheries (FF)

Marine Renewable Energy (MRE)

Marine Spatial Planning (MSP)
Marine Status & Trends (MST)
Overall

TABLE 3.1
SUMMARY OF THE PROJECT TARGETS ACHIEVED BY THE VARIOUS SCIENCE PROGRAMMES, EACH OF WHICH IS
LED BY A SCIENCE PROGRAMME MANAGER.
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FIGURE 3.1
SUMMARY OF DELIVERY FOR BOTH THE SCHEDULE OF SERVICES AND RESEARCH AND DEVELOPMENT (R&D)
PROJECTS BY SCIENCE PROGRAMME. THE PROGRAMME ABBREVIATIONS ARE PRESENTED IN TABLE 3.1.

Achievement of targets under the Schedule of Services for 2011-12 is high (Table 3.1 and
Figure 3.1), particularly for well-established programmes such as Freshwater Fisheries,
Aquaculture and Fish Health, and Sustainable Fisheries. In these programmes, activities
such as monitoring and inspections have been ongoing, with minor modifications, for




several years. In the new programmes, particularly Marine Renewable Energy, new
activities have been planned and staff levels have not yet reached the intended,
number. As such, levels of achievement were lower.

Research project achievements have typically been lower than those for the Schedule
of Services. This is largely due to the diversion of resources from research to urgent
advice or other Schedule of Services activity during the year. However, the outturn
figures for 2011-12, particularly for Freshwater Fisheries, give cause for concern when
compared with previous years (Figure 3.2).
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FIGURE 3.2

PERCENTAGE PROJECT TARGETS ACHIEVED FROM 2001-2 TO 2011-12. DATA FOR 2009-10 AND 2010-11 IS
BEING SOURCED AND WILL BE INCLUDED IN SUBSEQUENT REPORTS.

The data is not complete for 2009-10 and 2010-11, when Marine Scotland had been
formed but, KPIs were not reported. MSS did, however, collect most of the necessary
data and this information will be collated during this year to update the time series so
that it is continuous.

As an Agency, prior to 2009, Fisheries Research Services had Key Targets that were
reported annually. These targets included two based on delivery of service:

« To achieve 96% of the Schedule of Services milestones
« To achieve 85% of Research Project milestones

MSS continued a high level of achievement for the Schedule of Services activity, where
there is high pressure to deliver advice, regulatory activity and statutory services. The
large drop in achievements for research projects last year compared to previous years
may have several contributory factors:

« There were significant staff vacancies and churn over the last 2 years, which had a
more severe impact on research activity than the Schedule of Services, with the loss of
several experienced researchers and movement of staff into areas such as renewables,
where research activity may be lower




e Reorganisation of the science programme into new programmes has led to reduced
outputs during the period of change
e Increased pressure to deliver Schedule of Services at the expense of research.

The balance of budget allocation and actual outturn figures detailed under KPI D below
provides further information on this matter.

Delivery of service

Plan and conduct an annual programme to achieve the most efficient use of
available days on research vessels

Marine Scotland Science operates two primary ships; MRV Scotia and MRV Alba na Mara.
MSS also operates the MRV Temora, based in Stonehaven, and a number of other small
boats. The research vessel programme was planned, taking account of priorities from
Scottish Natural Heritage (SNH), the Joint Nature Conservation Committee (JNCC) and
others, and in conjunction with other research vessel operators in Scotland, notably

the Scottish Environment Protection Agency (SEPA). Both Scotia and Alba na Mara

are planned to be at sea for the maximum number of days possible (Table 3.2), with
cruises serving multiple purposes and working as many hours per day as possible. Non-
productive time spent travelling e.g. from west to east coast, has been minimised by
reducing the number of times each vessel has to travel between coasts, and bartering
ship time with other organisations (notably SEPA). The effort and knowledge of our
Ships’ Liaison Officer has enabled MSS to operate the busiest and most efficient
programme of any of the Scottish research vessels (Table 3.2).
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Vessel Programmed days Operational days Refit days
MRV Scotia 291 290 20
MRV Alba na Mara 270 268 21
MRV Temora n/a 53 16
TABLE 3.2

SUMMARY OF THE OPERATIONAL DAYS FOR MSS VESSELS.




Quality of science output

Number of peer-reviewed publications per scientist
Number of non-peer-reviewed publications, topic sheets etc. produced

Marine Scotland Science endeavours to publish as much of its science and information as
is practicable. There are a number of publications options. These include:

« peer-reviewed papers in scientific journals

« book chapters

« internal reports of which there are two types, namely the Scottish Marine and
Freshwater Science (SMFS) series and Marine Scotland Science Reports

« presentations made at the ICES Annual Science Conference. This is highlighted as a
separate category due to the fact this conference enables dissemination to one of the
key audiences for MSS

« platform presentations and posters at conferences

During 2011-12, MSS publications totalled 220 (Appendix 2). The breakdown across the
various categories is shown in Figure 3.3A where a comparison is made with the number
of peer reviewed publications from the previous 6 years. The number of peer reviewed
publications (99) represents a significant scientific output and also reverses the trend

of previous years when there has been a decline in peer reviewed publications (Figure
3.3B). The 7 year average is 101.

The objective for future years will be to at least maintain the approximately 100 peer
reviewed publications per year if not increase this number. However, an important aspect
of the output from MSS is that the various audiences are receiving what is required. MSS
has a wide stakeholder base and so MSS needs to maintain a variety of means by which
it publishes its data and information.
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FIGURE 3.3
SUMMARY OF A) MSS PUBLICATIONS DURING 2011-12 AND B) THE NUMBER OF PEER-REVIEWED
PUBLICATIONS BY YEAR, 2005-06 TO 2011-12. THE 7 YEAR AVERAGE IS 101.

Presentations at conferences remains an important means of information dissemination
as it also enables networking and should facilitate future collaborations. The internal
report series, the Scottish Marine and Freshwater Science series and the Marine Scotland
Science Reports, do provide an opportunity for rapid dissemination of information where
greater detail is required. It is intended that the Scottish Marine and Freshwater Science
series become at recognised series of reports, hence this series has an International
Standard Serial Number (ISSN).

The category of ‘Others’ includes several substantial and regularly published documents
such as the:

« Scottish Sea Fisheries Statistics 2010

« Scottish Shellfish Farm Production Survey, 2010 Report
« Scottish Fish Farm Production Survey, 2010 Report

« Fish and Shellfish Stocks 2011

These publications (Figures 3.4) serve critical functions and during this last year the
Scottish Sea Fisheries Statistics report was refreshed by the Marine Analytical Unit.

Scottish Sea Thheries -
Statistics 2010

v,
A

FIGURE 3.4
EXAMPLES OF THE REGULAR (ANNUAL) REPORTS PRODUCED BY MARINE SCOTLAND SCIENCE.
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Other long-term reports have also been revised. For example, the Scottish Salmon

and Sea Trout Fisheries Statistics are now presented as a Topic Sheet (Figure 3.5) with
much of the data being available from the Scottish Government website. Topic sheets
are suitable for outreach and a wide, non-specialist audience. They are suitable for
communicating information on single issues to a wide audience and are being used
extensively by several Divisions of Marine Scotland. The bulk of the, approximately
110, Marine Scotland Topic Sheets originate from Marine Scotland Science and together
with the website pages and the Blog represent a significant output. The challenge is to
appropriately develop the web-based systems for information dissemination while, at
the same time, ensuring that an appropriate number of publications are being delivered
through the peer-reviewed literature.
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FIGURE 3.5
TYPICAL WEB PAGES FROM THE SCOTTISH GOVERNMENT WEBSITE INCLUDING, THE MARINE ECOSYSTEM
MONITORING BLOG, AND EXAMPLES OF THE TOPIC SHEETS.




Quality of science output

Results of external and internal audits

Accreditation was maintained following external United Kingdom Accreditation Service
(UKAS) audit against standards 1ISO17025 (General Requirements for the Competence
of Testing and Calibration Laboratories) and 17020 (Conformity Assessment -
Requirements for the operation of Various Types of Bodies Performing Inspections).
During their visit, UKAS assessed 19 of the 43 methods currently accredited at MSS.
The auditors did take account of the time required to develop and implement the
Laboratory Information Management System (LIMS) last year and recognised that this
had diverted time and effort from some of the usual quality systems.

Box 3.1 Quotes from the Annual UKAS Audit

‘This was another very positive visit. The quality and technical systems in place
in both the testing laboratory and the inspection body are very impressive and
demonstrate the competence and high level of knowledge present in all areas.’

‘There is extensive, appropriate quality control measures applied in all assessed
areas giving confidence that there are consistent and accurate results produced.’

‘Technical records are extremely well detailed and all stages of testing are fully
documented and verified.’

Quotes from the February 2012 UKAS Inspection Report

Ninety per cent of quality and sampler internal audits were completed within the
agreed timescales. The number of internal auditors has been a concern in the past and
although there are currently sufficient numbers of staff acting as auditors, this will have
to be kept under review during 2012-13.

The benefits of working within an accredited system are considerable. The positive
feedback (Box 3.1) boosts staff while working within an accredited system ensures that
there are robust audit trails and a well documented archive. Furthermore, staff find it

a very useful way of working as well as appreciating the wider benefits of undertaking
their science within a quality assurance system.




Collaboration
Value of externally-funded worR in total and for strategic science projects

The total value of contract income over the period 2006-07 to 2011-12 is shown

in Figure 3.6. This value is broken down into EU income from the Data Collection
Framework (DCF), other EU income and wider commercial income. The latter includes
funding from other Government Departments as well as some industrial income. The
percentage of the three categories relative to the total are also presented. With the
exception of 2010-11, when there was a spike in commercial income, there has been a
progressive decline of contract income since 2006-07. The DCF income has remained
more or less constant and is a relatively predictable and stable income as long as

the MSS fisheries sampling programme continues at the same level - this has proved
challenging as the headcount fell, but should improve as staff are recruited back to this
area of work. Commercial income decreased from approximately £1.4 million to about
£500,000 over the same period. In contrast, other EU income showed a modest increase
during the period 2007-08 to 2010-11 after which it fell back to only £125,000 in the
most recent year.
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FIGURE 3.6
TOTAL CONTRACT INCOME AND THE DIVISION OF THIS INCOME ACROSS THE DATA COLLECTION FRAMEWORK,
OTHER EU-INCOME AND WIDER COMMERCIAL INCOME OVER THE PERIOD 2006-07 TO 2011-12.

External income is important for MSS as it provides added value to the science
programme through collaborative projects, and results in improved networking and
knowledge transfer, particularly in the European context. As part of the Spending
Review, MSS is required to increase its external funding. As such, the Business
Operations Team Leader will be taking forward an initiative to expand the external
income by 25% during 2012-13.




Collaboration

Communications with stakeholders

In addition to day to day staff interaction with stakeholders, such as contact with fish
farmers, Fisheries Trusts and work carried out with sea fishermen, MSS has carried out
specific activities to communicate with the industries, public bodies and others who are
affected by or use the results of MSS work.

Formal collaborations have been set up in individual projects with aquaculture businesses.
The sea fishing industry has been involved in projects under the Scottish Industry-Science
Partnership and is particularly involved in gear trials and joint surveys. Fieldwork is
carried out with sea angling and Scottish Fishermen’s Federation assistance. Industry,
science and policy joint bodies have been set up in relation to Inshore Fisheries Groups,
the Fisheries Management & Conservation Group and Regional Advisory Councils. MSS is
also involved in the development of the Centre of Expertise on Fisheries Management.

In terms of marine renewable energy, MSS is involved in a range of research projects
including with both academic and industrial partners. Membership of national science
coordination groups has enabled MSS to influence the directions of funding initiatives and
to integrate MSS internal science into national efforts, and to ensure that the best use is
made of Marine Scotland’s capacity to fund external research projects.

Two major surveys of aquaculture production, including biological and socioeconomic

data are published each year (see page 35). The Sustainable Fisheries programme also
publishes an annual stock assessment booklet and holds 2 stakeholder briefings on ICES
advice and is regularly involved in ad hoc meetings with various industry groups while
the Marine Analytical Unit produces the Scottish Sea Fisheries Statistics. Articles have
been published in trade and other relevant journals, including Fish Farmer and the Atlantic
Salmon Trust Journal.

Presentations have been made to meetings with industry and stakeholders to explain
our research projects, gain collaborations and provide question and answers. Informal
gatherings of the sea fishing industry and science are also held to exchange information,
knowledge and ideas.

FIGURE 3.7
MEETING AT ANSTRUTHER.




During 2011-12 MSS met with the fishing industry at the Scottish Fisheries Museum
in Anstruther to share information and genuinely learn from each other. This two day
event was very much a discussion between MSS and the fishing industry (Figure 3.7)
with a focus on demersal white fish fisheries. The process is due to be repeated during
2012-13 when it is planned that the discussion will focus on Nephrops fisheries.

Collaboration
Integration of natural and socioeconomic sciences with policy

The Marine Analytical Unit (MAU) and its in-house socio-economic expertise is a
relatively new addition to Marine Scotland Science. Nevertheless, the need for this input
will grow as increasing numbers of projects include this requirement. In 2011-12,

19 separate projects incorporated socioeconomic science, with the bulk of these relating
to sustainable fisheries and marine spatial planning. The number of projects that
include socioeconomic work is predicted to rise substantially over the next 2-3 years.

Balance Between Strategic Science and Routine Activities

Proportion of science programme allocated to strategic science and
routine activities

Proportion of in-year resource reallocation between strategic science and
routine activities

The distribution of science spend between Programmes is illustrated in Figure 3.8. Just
under a quarter (24%) of the 2011-12 budget was planned for strategic science with the
remainder for routine activity. Out-turn figures show that 21% of the budget was spent
on strategic science with the remaining 79% on routine advice, monitoring, regulatory
and surveillance work.
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FIGURE 3.8

SUMMARY OF SCIENCE SPEND ACROSS THE 6 SCIENCE PROGRAMMES PRESENTED IN TERMS OF RESEARCH
AND DEVELOPMENT AND THE SCHEDULE OF SERVICES.




In 2011-12 the Sustainable Fisheries budget was the largest of the science programme
budgets within the Schedule of Services, while Aquaculture and Fish Health had the
largest research and development budget. As programmes such as Marine Spatial
Planning and Marine Renewable Energy develop, so the budgets are likely to grow
further through internal resource allocation.
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FIGURE 3.9
PERCENTAGE OF THE SCIENCE BUDGET SPENT AGAINST VARIOUS CATEGORIES OVER THE LAST 6 YEARS.

Comparison of budget figures across the period 2006-07 to 2011-12 shows there is

a consistently higher spend on routine work and lower spend on R&D. This transfer

of effort away from research towards routine work is increasing year-on-year. The
proportion of research spend has fallen from a ratio of 30:70 in 2006 to 21:79 in 2012; a
drop of one third and equivalent to at least £750k of spend.

Across the science programmes, increased demand for work on Marine Renewable
Energy and Marine Spatial Planning has led to increased activity in these areas. These
are still relatively new fields of work and so research in particular started from a low
baseline, but the increase in effort in these areas has been significant in the last 2 years
and already the research activity in these programmes is of the same order as that

in Freshwater Fisheries and Sustainable Fisheries (Figure 3.9). Sustainable Fisheries
research has seen a decrease in research activity, over the period 2006-07 to 2010-11.
However, this trend was reversed in 2011-12 (Figure 3.9)

In conclusion, overall delivery of the science programme for 2011-12 remained

strong for routine activity, with high achievement rates and utilisation of ships, and
maintenance of an excellent record in formal quality assurance. However, strategic
science, or R&D activity, showed a significant drop in attainment and resource allocation.
This is particularly evident when trends over the last 5 years are considered. Some of
this is probably due to increased pressure to deliver Schedule of Services at the expense
of research, but reorganisation and the loss of several experienced researchers and
movement of staff into areas such as renewables, where research activity may be lower,
are also likely to have had a negative impact.




Strategic or research orientated science is important for MSS in relation to the
reputation of MSS as a source of authoritative quality advice, the ability to influence
decision makers such as the European Commission, and the need to attract and retain
high calibre scientists to build capacity for the future. Clearly there is a risk that

MS Science’s capacity to provide high quality advice could be adversely affected by
reduced research activity. Selecting an appropriate percentage for strategic science is
not obvious, and managing the staff effort to achieve this is not straightforward. Recent
experience would suggest that a minimum figure of about 25% represents an amount
that can sustain capacity in each science programme.







/I A FORWARD LOOK: 2012-13

The requirements for marine science have never been greater. As such, there are

huge opportunities as well as challenges facing MSS in 2012-13. Not least of these is
ensuring that MSS is undertaking the right science to the right timescale. As in previous
years the 2012-13 science programme was developed through a series of meetings
which involved Policy leads, the Chairman of the Science Advisory Board, SEPA, MASTS
and SNH. The Science Advisory Board provided feedback and wider stakeholders

were also consulted. The MSS science programme represents one component of the
marine science effort conducted in Scottish waters. The MSS science programme must
deliver the requirements of Scottish Government while also providing a fundamental
component of the Scottish, and indeed wider, marine science programme. By mapping
the MSS programme to the Scottish Marine Science Strategy, it is evident where MSS is
delivering. As guardian of the Scottish Marine Science Strategy, MSS needs to ensure
that other contributing organisations are similarly mapping their programmes to the
Strategy so as to provide a full picture and allow a gap analysis to be undertaken.

The Key Outcomes for each of the 6 Science Programmes have been developed by the
relevant Science Programme Managers together with Key Outcomes for the Marine
Analytical Unit, Science OPerations and Business Management (Box 4.1). These Key
Outcomes, presented in the Marine Scotland Directorate Plan 2012-13, represent the
highest level of aspiration and will be reported on in the 2012-13 Annual Report.
Underlying these are the various Schedule of Services, research projects and contracts.
During 2012-13 MSS needs to ensure that progress against the targets is monitored and
appropriate action taken as the year progresses. This will be the first year where all
Science Programme Managers will have been in post from the start of the process and
thus delivering a science programme that they have developed.

Where appropriate, the science planning process will be adjusted so as to give greater
opportunity for comments from stakeholders as well as secure full buy-in from the
relevant Policy leads. Resource constraint means that improved prioritisation is
required across Marine Scotland - it is not simply about deciding what should be done,
but also about what cannot be done in-house. If appropriate, consideration should

be give to partner organisations undertaking specific aspects of the overall science
requirement for Scottish Government, being guided by the Scottish Marine Science
Strategy with direction from MSS.




Box 4.1 Key Outcomes for 2012-13

Aquaculture and Fish Health - Complete a programme of surveillance, inspection
and regulation in support of aquatic animal health and sustainable aquaculture.

Freshwater Fisheries - Improve the evidence base for the management of early
running spring salmon on the River South Esk.

Marine Analytical Unit - Robust and comprehensive sustainability appraisals of
Offshore Wind, Wave and Tidal Sectoral Plans, the National Marine Plan and the
Marine Protected Area Network.

Marine Status and Trends - Completion and submission of the UK initial assess-
ment of the current status of our seas and the determination of the specific char-
acteristics of GES, and related targets and indicators, for our marine waters.

Marine Spatial Planning - Complete scientific support for the Scottish Marine Pro-
tected Area project, leading to submission of proposals for a coherent network of
MPAs in Scottish waters.

Marine Renewable Energy - Complete Regional Locational Guidance for wind,
wave and tidal stream energy developments.

Sustainable Fisheries - Successful development of revised and improved cod re-
covery plans (tailored to the needs of affected stocks).

Science Operations - Complete review of the operation of Scottish Marine Re-
search Vessels.

Business Management - To increase external income by £500k by 1 April 2013.

Partnership working is fundamental and during 2012-13 MSS must ensure appropriate
input to MASTS, the development of the Centre of Expertise for Fisheries Management
and the development of the UK-Integrated Marine Observing Network as well as
sustaining its input to ICES, the UK Marine Monitoring and Assessment Strategy

and other collaborative initiatives. Furthermore, MSS must position itself so that it

can better utilise European funding and will work closely with the Marine Scotland
Representative to the EU, Andrew Brown.

In previous years, MSS has directly funded research at various Scottish Universities.

Currently, MSS supports a number of MASTS-related PhD studentships. A more strategic
approach needs to be taken to the further development of this aspect of the MSS
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science programme. Students add a considerable amount to the life and work of MSS.
However, there is a need to clarify the situation with respect to students and headcount
which is currently 281.

Our staff are our backbone. During 2012-13 there is a need to ensure that we maximise
the opportunities afforded MSS through a headcount of 281. A significant recruitment
programme will be undertaken which will last at least until the end of 2012. Having

the right staff in post will ensure timely delivery of quality outputs. It will also ensure
appropriate workloads. However, recruitment itself takes time and new staff will need
to be inducted and trained. MSS must ensure that these processes are prioritised so

as to optimise the utilisation of the staff. This will also require there to be a strong
focus on the Science Programmes as the science delivery bodies. Science programme
managers will be required not only to provide, but to monitor and report on progress as
well as provide an in-depth look at a specific aspect of their programme at the regular
management meetings. This latter aspect will include presentations by staff conducting
the research or monitoring and will increase engagement with staff as the SPMG will
meet with staff ‘at the bench'’.

Providing direction for staff is crucial and opportunities will be provided, on a

regular basis, for staff to meet with the Head of Science in an informal setting.

During 2012-13 a set of Principles for Marine Scotland Science will be finalised and
widely disseminated. These principles will cover collective leadership, work culture,
communication and several other headings and will be linked into the Scottish
Government People Strategy. The purpose statement will be promoted and as phase 2
of the staff accommodation move is finalised, MSS will work with MS Communications
to provide new and informative posters providing staff with clear information around
the Purpose and Principles of Marine Scotland Science.




Two areas of frustration, IT and obtaining Practical Completion for the Ellis Building,
will be tackled head on during 2012-13. With respect to IT, a survey of all MSS staff
will be conducted to assess the requirements of each individual. This will be translated
into an implementation programme where staff will be given appropriate access to the
Off-SCOTS environment (OSE) through new virtual machines (VMs), and in some cases
‘high-spec’ VMs. At the same time, staff will transfer over to the Windows 7 operating
system. It is planned that by mid-November, this IT change programme will be complete
after which MSS will assess any follow-up that is required to ensure an appropriate

IT environment for our business. The specific IT issues experienced at the Freshwater
Laboratory will be further investigated and a procurement process will be put in place,
by ISIS, for a new link to the SG computing systems and the outside world.

During 2011-12, MSS, together with other Divisions of MS, responded to several marine
emergencies. This highlighted a very strong media interest in Scottish marine incidents
and the need for robust assessments of the environmental impact of such events. In the
coming year, MSS will work with other MS Divisions to refine the response plans. MSS
operates the UK Sensory Assessment Panel for the detection of hydrocarbon taint in
fish and shellfish. During 2012-13, MSS will need to better articulate the requirements
of such a panel and prepare relevant guidance for both MS staff and other organisations
likely to be collecting samples for sensory assessment.

MSS successfully published 99 peer-reviewed papers during 2011-12. It is hoped that
MSS can keep up this level of output. MSS also needs to further develop its outward
focus, building on the successes of 2011-12. Clearly focussed on delivery through
collective leadership and a work culture where we have mutual respect, with shared
skills so as to ensure that tasks do not rely on individuals, Marine Scotland Science

will remain at the forefront of marine science such that our advice is respected and
understood by those who receive it and our contribution makes a genuine difference to
the management of Scottish seas.







// APPENDIX 1

Response of Marine Scotland Science, the Science Advisory Board and Marine Scotland
to the Recommendations from the Sinclair Review (Sinclair, L. (2011) Review of Marine
Scotland Science and Associated Policy Integration: Final Report March 2011, 21pp).

Recommendation

Responsible Group

Action during 2011-12

1. Enhance and streamline existing mechanisms for integrated planning and aligned commissioning:

1.1

Coordinated Agenda for Marine,
Environment and Rural Affairs
Science (CAMERAS) to drive a
horizon scanning programme
building on current Futures work.

Science Programme Management
Group.

Regular input to the CAMERAS
Board and CAMERAS Monitoring
Coordination Group. Implemen-
tation of the Scottish Marine
Science Strategy and Focus on
Freshwater Science.

1.2

Develop a 3-5 year Marine Scot-
land Evidence Strategy (expand
with key partners over time)
which could form part of the MS
Strategic Plan.

Marine Scotland Board.

Implementation of the Scottish
Marine Science Strategy 2010

- 2015 which links in with UK

Marine Science Strategy.

1.3

Align commissioning of science
with Scottish Environment Pro-
tection Agency (SEPA) and Scot-
tish Natural Heritage (SNH) with
a Marine Science Strategy Annual
Report published with delivery
partners.

Marine Scotland Board.

SEPA and SNH incorporated into
MSS science planning process.
Scottish Marine Science Strategy
promoted via CAMERAS.

1.4

Marine Scotland 1 year integrated
delivery plans developed for key
delivery priorities, within the
Directorate Plan.

Science Programme Management
Group and Policy/Compliance
Divisions supported by Perfor-
mance, Aquaculture and Recrea-
tional Fisheries Division.

Revised planning processes
developed. Combined into the
Marine Scotland Directorate
Plan and Performance Frame-
work.

1.5

External review of science activi-
ties, undertaken by independent
scientists and overseen by the
Science Advisory Board (SAB), to
feed into the Spending Review
cycle. Builds on current quality
reviews, within current MS Sci-
ence resources.

Science Programme Manage-
ment Group and Science Advisory
Board.

An in-depth review of all sci-
ence programmes, undertaken
by the SAB on a rolling basis,
has been initiated. Currently
does not involve scientists
external to the SAB.

1.6

Streamline research commission-
ing by agreeing joint priorities
for research at the outset of the
Research Programme (ROAMES)
process to improve transparency
and speed up decision making.

Science Programme Management
Group and Policy Divisions.

Improved system developed
during 2011-12. Further refine-
ments planned for 2012-13.




Recommendation

Responsible Group

Action during 2011-12

2. Mechanisms to make best use of available resources to meet demands

3Now Rural Environmental Science and Analytical Services (RESAS)

50

2.1 | Introduce a light touch strategic Science Advisory Board. SAB has reviewed research
examination of research pro- projects and receive a summary
jects by the SAB, reflecting their of progress from each Science
role providing advice on science Programme for comment.
priorities to input a wider view In-depth review of all science
point on the research programme programmes on a rolling basis
and help ensure the best use of has been initiated.
available resources.

2.2 | Using the SAB as a sounding Science Programme Manage- Continued discussions at the
board, identify opportunities ment Group and Science Advisory | SAB meetings.
to reduce investment in routine Board.
monitoring considering the risks
and pressures this may create.

Work has been ongoing in this
area and this is an extension of
this activity.

2.3 | The Science Management Team Science Management Team and There has been an increased use
and wider Marine Scotland Marine Scotland Board. of the Fisheries Officers (e.g.
Board should consider how best SCOTMap) and the actual offices
to capitalise on the suggested are now termed Marine Offices.
collaborative opportunities and
inter-disciplinary approaches
(perhaps building on a regional
pilot - in particular between
compliance and science activities)
to augment and target Marine
Scotland Science resources to the
best advantage.

2.4 | Improved contingency manage- Science Management Team and Workforce 2015 discussions
ment, including call off contracts | Policy/Compliance Divisions. and prioritisation led to a case
and staff skills resilience pool. being prepared and Headcount

numbers consolidated at 281.
Recruitment processes under-
way specifically in fisheries and
renewables science.

2.5 | Better use of existing Contract Science Management Team and Revised procedures put in place
Research Fund (CRF) to deliver on | Policy Divisions with Rural Envi- |such that both the Director of
short term policy needs. ronmental Research and Analysis | Marine Scotland and Head of

Division (RERAD)3. Science review all Marine Scot-
land CRF bids prior to submis-
Develop procedures to link with | SMT and Rural Payments and sion.
the RPID Contract Research Fund | Ispections Directorate (RPID).
to support joint projects on land-
freshwater-marine processes.




Recommendation

Responsible Group

Action during 2011-12

3. Enhance integrated ways of working

ing virtual teams (building on
current close connections) and in-
creased collaborations to deliver
science activities.

Group and Policy Divisions.

3.1 | Supporting job shadowing and Science Management Team and Programme Managers actively
secondment opportunities and Policy Divisions. encouraged to spend time hot
promoting the use of hot desking desking in Edinburgh. Head of
to break down informal barriers. Science regularly in Edinburgh.

3.2 | Increase frequency of attendance | Policy Divisions and Science Pro- |Programme Manager for Sus-
of science staff at policy manage- | gramme Management Group. tainable Fisheries now telecon-
ment team meetings and vice fereneces into Marine Fisher-
versa. ies meetings. Performance

Aquaculture and Recreational
Fisheries and Aguaculture and
Fish Health have in place a

timetable of regular meetings.

3.3 | Re-introduction of Policy/Science |Science Programme Management |A programme of monthly talks
awareness events to publicise Group and Policy Divisions. by Policy leads to science and
and involve staff in activities. science leads to policy was con-

ducted during 2011-12.

3.4 | Organise joint events to industry |Science Programme Management |A number of events have been
and other stakeholders. Group and Policy Divisions. undertaken, some traditional

events, some new.

3.5 | Increased use of Blogs/web pages | Science Programme Management | Marine Monitoring Blog in
and better use of Topic Sheets Group and MS Communications. regular use. Further Topic
to publicise research and other Sheets developed. Increased use
activities. of the web with new pages for

monitoring and Marine Scotland
Interactive.
3.6 | Integrated delivery plans enhanc- | Science Programme Management | Matrix management system

fully implemented. Greater con-
nectivity in respect of Directo-
rate Plan.




Recommendation

Responsible Group

Action during 2011-12

4. Refine and improve business infrastructure and processes

toring through annual reports to
the MS Board on performance
and pressures from the Head

of Science and Chair of Science
Advisory Board; Development

of a performance monitoring
framework (e.g. through Key
Performance Indicators (KPIs)), in
consultation with the SAB, to sup-
port performance reporting.

ence Programme Management
Group and Science Advisory
Board.

4.1 | Identify current and future pres- |Science Management Team. Consolidation of Headcount at
sure points of the skills comple- 281. Case accepted for recruit-
ment in Marine Science to meet ment to fisheries and renewa-
current and future delivery bles posts. Pressure points
requirements. identified.

4.2 | Improved financial project Business Management Unit, Marine Scotland Science Busi-
monitoring to support project and | Performance, Aquaculture and ness Manager appointed. Im-
contract monitoring and cross Recreational Fisheries Division. proved Projects system piloted.
cutting delivery. Improved business processes

put in place through developing
appropriate business manage-
ment strategies.

4.3 | Set efficiency targets to further Science Management Team. Developed Key Performance
reduce science support, build- Indicators for Science.
ing on the opportunities created
by incorporation within Marine
Scotland.

4.4 | Reintroduce performance moni- Science Management Team, Sci- Key Performance Indicators

re-introduced and reviewed by
SAB. Annual report presented to
MS Board.




/1

APPENDIX 2

Full listing of Peer-reviewed Papers, Book Chapters, Scottish Marine and Freshwater
Science Series Reports, Marine Scotland Science Reports, Presentations at the ICES
Annual Science Conference and Other Publications (including presentations at meetings,
posters) for 2011-12.This listing does not include the Topic Sheets nor does it reflect the
increased use of the Scottish Government Website.

Peer Reviewed Papers (99)

Anderwald, P, P.G.H. Evans, R. Dyer, A. Dale, P.J. Wright and A.R. Heoelzel. (2012). Spatial scale and environ-
mental determinants in minke whale habitat use and foraging. Marine Ecology Progress Series 450:259-274.

Armstrong, J.D., K.J. Millidine and N.B. Metcalfe. (2011). Ecological consequences of variation in standard me-
tabolism and dominance among salmon parr. Ecology of Freshwater Fish 20 (3):371-376.

Armstrong, J.D. and K. Nislow. (2012). Modelling approaches for relating effects of change in river flow to
populations of Atlantic salmon and brown trout. Fisheries Management and Ecology. Online version 31 Janu-
ary 2012 at present

Bacon, P.J.,, J.C. MacLean, |.A. Malcolm and W. Gurney. (2012). Ova-fecundity in Scottish Atlantic Salmon: predic-
tions, selective forces and causal mechanisms. North American Journal of Fisheries Management 81(3): 921-
938.

Berx, B. (2012). The hydrography and circulation of the Faroe Shetland Channel. Ocean Challenge 19 (1):15-19.

Bland, F., R. McIntosh, N. Bain and M. Snow. (2012). Development and validation of a range of endogenous
controls to support the implementation of practical Tagman real-time PCR-based surveillance for fish diseases
within aquaculture. Journal of Fish Diseases 35 (6):447-454.

Boulcott, P. and T.R.W. Howell. (2011). The impact of scallop dredging on rocky-reef substrata. Fisheries Re-
search 110 (3):415-420.

Brand, L.E., L. Campbell and E. Bresnan. (2012). Karenia: the biology and ecology of a toxic genus. Harmful
Algae 14:156-178.

Brewer, M.J., D. Tetzlaff, |.A. Malcolm and C. Soulsby. (2011). Source distribution modelling for end-member
mixing in hydrology. Environmetrics 22(8): 921-932.

Brown, J. M., T.J. Chesher, A.J. Beveridge, S.H. Shafiai, R.B.0O. Murray, T.A.G. Smyth, L.M. Bricheno and 0.G. Way.
(2012). Briefing: Young Coastal Scientists and Engineers Conference 2011. Proceedings of the Institution of Civil
Engineers-Maritime Engineering 165 (1):7-20.

Burton, T., M.O. Hoogenboom, J.D. Armstrong, T.G.G. Groothuis and N.B. Metcalfe. (2011). Egg hormones in a
highly fecund vertebrate: do they influence offspring social structure in competitive conditions? Functional
Ecology 25 (6):1379-1388.

Butler, J.R.A,, S.J. Middlemas, |.M. Graham and R.N. Harris. (2011). Perceptions and costs of seal impacts on
Atlantic salmon fisheries in the Moray Firth, Scotland: Implications for the adaptive co-management of seal-
fishery conflict. Marine Policy 35 (3):317-323.

Capell, R., D. Tetzlaff, I. A. Malcolm, A.J. Hartley and C. Soulsby. (2011). Using hydrochemical tracers to concep-
tualise hydrological function in a larger scale catchment draining contrasting geologic provinces. Journal of
Hydrology 408 (1-2):164-177.

Chang, M., B. Collet, P. Nie, K. Lester, S. Campbell, C.J. Secombes and J. Zou. (2011). Expression and Functional
Characterization of the RIG-I-Like Receptors MDA5 and LGP2 in Rainbow Trout (Oncorhynchus myRiss). Journal
of Virology 85 (16):8403-8412.

Collet, B. and K. Lester. (2011). Establishment of an Atlantic salmon kidney cell line with an inducible gene
expression system. Journal of Biotechnology 154 (4):209-211.

Collet, B. and K. Lester. (2012). Establishment of a Chinook salmon cell line with an inducible gene expression
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