2013/2/SSGHIE09 The Working Group on Application of Genetics in Fisheries and Mariculture
(WGAGEFM), chaired by Dorte Bekkevold, Denmark, will meet in Faro, Portugal, 7-9 May 2014 to:

a) Produce a review of the identification and use of adaptive gene markers in shellfish aqua-
culture and for the genetic characterization of wild populations

b) Review and consider methods for integrating genomic methods with marine fisheries
management

c¢) Review and consider molecular methods for quantifying genetic introgression of farmed
fish in native populations

d) Produce an update on SNP-technology assessment.

e) Special request:
Interactions between wild and captive fish stocks (OSPAR 4/2014)

a. Recalling the conclusion of the QSR 2010 that mariculture is a growing activity in the OSPAR
maritime area, EIHA 2012 considered the potential for increasing environmental pressure relat-
ing to the growth of this industry. As yet this is not an established work stream within EIHA,
and Contracting Parties have requested that more information be brought forwards on this is-
sue. This was reiterated by EIHA 2013.

b. Mariculture has a number of associated environmental pressures such as the introduction of
non_indigenous species, which can have ecological and genetic impacts on marine environ-
ment and especially on wild fish stocks; in addition, pressures from mariculture might include:

i. introduction of antibiotics and other pharmaceuticals;
ii.  transfer of disease and parasite interactions;
iii. release of nutrients and organic matters;

iv.  introgression of foreign genes, from both hatchery-reared fish and genetically modified
fish and invertebrates, in wild populations;

V. effects on small cetaceans, such as the bottlenose dolphin, due to their interaction with
aquaculture cages

c. EIHA proposes that OSPAR requests ICES to provide:

i. an update on the available knowledge on these issues;

ii.  concrete examples of management solutions to mitigate these pressures on the marine
environment;
iii.  advice on which pressures have sufficient documentation regarding their impacts to im-

plement relevant monitoring and suggest a way forward to manage these pressures.

d. It may be appropriate to explore cooperation with other competent authorities working in this
field, such as the European Food Safety Authority with respect to disease transfer or parasites,
or the North Atlantic Salmon Conservation Organisation (NASCO), in particular with respect
to existing cooperation between NASCO and ICES on issues pertaining to pressures from mari-
culture.

WGAGEM is requested to address in particular points biv, ci, cii and ciii. Also WGAQUA,
WGPDMO and WGMME will address this request.

WGAGFM will report by 30 May 2014 (via SSGHIE) for the attention of SCICOM.

Supporting Information

Priority The current activities of this Group will lead ICES into issues related to the ecosystem affects of
fisheries and mariculture, especially with regard to the application of the Precautionary
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Approach. Consequently, these activities are considered to have a very high priority.

e) Special request from OSPAR

Scientific
justification

Term of Reference a)

The application of genomic analysis is rapidly developing as a tool in shellfish mariculture. The
aim is to review and consider the full set of genomic tools and techniques that are being
used/examined in relation to shellfish mariculture, and to identify particular issues of concern
in relation to management of wild shellfish populations, that may benefit from research using
such genomic tools. To better integrate WG expertise it is an aim to approach the ICES Working
Group on Aquaculture (WGAQUA) to outline the tools available and/or under development
and to identify issues of concern in the culture situation and those associated with
mariculture/wild interactions which may be addressed.

Term of Reference b)

Technological advances have facilitated the development of genomic tools for the study of non-
model organisms. These developments offer new opportunities for bridging traditional gaps
between population/conservation genetics and fisheries management. Yet, significant
challenges still remain, for example in relation to assessing connectivity in and outside
spawning seasons on local geographical scales and over single generations, and in relation to
estimating population sizes; all important information in many management scenarios. Thus, it
is timely to review the information that can, and cannot, at present be provided by genetic
approaches, especially in relation to pertinent information required by fisheries management.
The aim is to provide a general evaluation of opportunities, costs and time frames with modern
population genomic approaches, and to include examples on a case-by-case basis. It is an aim to
invite members of one or more ICES ACOM working groups to contribute to the ToR..

Term of Reference c)

Fish strains used in aquaculture are commonly characterized by genetic changes associated
with domestication and breeding selection, compared with their wild counterparts. Several
studies over the last decade report that hybridization and introgression by escaped farmed fish
may incur a fitness cost to wild populations, causing increasing awareness and concern about
both conserving native fish gene pools and to the continuing health and viability of the wild
populations. Consequently, there is an increasing need for the identification and development
of statistical tools to assess and quantify the degree of genetic introgression of escaped or
released farm fish. Given the dynamic nature and inherent complexity, quantifying genetic
introgression using standard population genetic methods is difficult representing an ongoing
challenge. The aim is to review studies estimating levels of introgression, number of possible
sources contributing to farmed escapees, and impact on populations; to summarize existing
tools, assumptions involved, and any studies evaluating success; to identify desired model
parameters and parameter space to be evaluated using simulations; to simulate introgression
into wild populations and evaluate tool effectiveness, and finally to provide recommendations
on usage of analysis tools and their limitations.

Term of Reference d)

Issues pertaining to ascertainment bias, cost, SNP choice, ease of analyses, screening platform,
technical aspects related to genotyping, data management, and broader technological and
statistical approaches should be further considered by members of this working group on an
ongoing basis.

Resource
requirements

The research programmes which provide the main input to this group are already underway,
and resources are already committed. The additional resource required to undertake additional
activities in the framework of this group is negligible.

Participants

The Group is normally attended by some 20-25 members and guests.

Secretariat facilities

None.

Financial

No financial implications.

Linkages to advisory
committees

There are no obvious direct linkages with the advisory committees.

Linkages to other
committees or
groups

SIMWG, WGEVO, WGBIODIV, WGAQUA

Linkages to other
organizations

Linkage with the EC Joint Research Centre at Ispra, Italy.







