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WP2: Parameterisation of
ecological processes

 Compare and map potential locations of MECs
to known spawning, nursery or feeding habitats
or migration routes for various important fish and
shellfish species and identify potential conflicts.

* EXxplore how best to model the effects of MECs
on these fish communities and ecologies.




* Describe generic species distribution, biological
Information and habitat requirements.

* Describe life stage information.

* Identify potentially impacted life stages.
« Obtain area-specific data.

* Define site-specific data requirements.

 |dentify data limits and apply methods to scale
area data to study site.
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Herring Life Stage — Eggs and Larvae

Spawning gr§unds (2010)

¥

¥

Herring lay eggs on the ground -> not in pelagic survey!
Larvae enter survey downstream from release site?
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Conflict potential?

Life stage Key features Potential conflict - tidal Potential conflict — wave
Egg Direct — unlikely Direct — geographical conflict; noise damage
) Indirect — changes to currents, sand Indirect — changes to currents, sand
Deposited and attached to gravel; spawned deposits, or salinity deposits, or salinity
in late August, released in September
Larvae Direct — unlikely Direct — geographical conflict; noise damage
Indirect — changes to currents or salinity Indirect — changes to currents or salinity
Use currents and circulation for dispersal to
nursery grounds in North Sea
Juvenile Unlikely Unlikely
Nursery grounds in western North Sea
Unlikely Unlikely
Direct — unlikely Direct — geographical conflict; noise
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Indirect - unlikely

avoidance behaviour; reduction of suitable
spawning sites

Indirect — changes to habitat and habitat
availability (e.g. sand deposits)




Blue mussel (Mytilus edulis)

Fisheries Assessment areas [} ) if.
i v
5‘.
¥ .
|
4 .-. ?;-P? -
\_\ ."": /
— ]

Key features of Species, life stage/behaviour

mHigh intertidal to shallow sublittoral (ca. 5m).
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West & East coasts of Scotland, Orkney Islands, Shetland Isles

Widespread around the UK coast. Large commercial beds in the Wash, Morecambe Bay,
Conway Bay and the estuaries of south-west England, north Wales, and west Scotland.

Distribution in Scotland: widespread along the west coast; on the east coast found in the
Firths of Dornoch, Tay & Forth. Large beds absent from Pentland Firth area.

Wild harvesting:

Recent Scottish landings for wild blue mussel very hard to get!

Aquaculture:

The Scottish cultivated mussel sector expanded considerably between 2000 and 2010. In 2000
marketable production was 2000 tonnes, increasing to 7,200 tonnes in 2010. This decreased
slightly in 2011 (to 7,000 tons) and 2012 (to 6,300 tonnes) Annual value is approximately £8
million. Production is distributed around the west coast mainland, the Western Isles and
Shetland. Shetland is the dominant producing area with some 70% of production in 2012, The
decline in recent production is generally considered linked to variation in the availability of
natural spatfall.

Potential Impacts References

Potential conflict- tidal Potential conflict- wave

Direct Indirect Direct Indirect

5 ate Rocky surfaces and crevices, artificial hard substrates (wood, metal
dizi= = ete), mixed coarse grounds and soft sediments (muddy sand).




Copy of Risk Matrix_v02 - Excel
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D5 & J Direct —unlikely; Indirect —changes to currents salinity, sand deposits, wave exposure/abrasion & physical disturbance
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Species Life Stage Key features Potential conflicts- tidal Potential conflicts - wave
1 - hd - development - development -

Blue Mussel Egg Broadcast spawning, external Direct - unlikely; Indirect - changes to Direct — geographical conflict; noise
fertilisation. Protracted spawning currents, or salinity damage; Indirect — changes to currents,
period with peak in spring and late or salinity
summer,

2

Blue Mussel Larvae Fertilised egg develops into ciliated Direct — unlikely; Indirect — changes to Direct — geographical conflict; noise
trocophore larva. Planktonic phase of currents or salinity damage; Indirect — changes to currents
2-8 weeks. Use currents and or salinity
circulation for dispersal to suitable

3 settlement sites.

Blue Mussel Juvenile —veliger 2 settlement stages between which  Direct — unlikely; Indirect — changes to Direct — geographical conflict; noise
larvae (pediveliger) become currents or salinity damage; Indirect — changes to currents
planktonic again before resettling; or salinity
primary attachment (at size 0.25-
0.4mm) on filamentous materials
using foot; secondary attachment
(0.5-1.5mm) by byssus thread onto
suitable (fixed) surface.

Metamorphosis may be delayed for
up to 6 months if no suitable surface
4 encountered.
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Species-Stage
(e.g. Herring-EgQ)
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Impact
(e.g. Current
Changes)

Activity
(e.g. Tidal
Power
Development)

Assessment
(e.g. Particle
Tracking)




LINC Project Impact Pathway Database Tool
Drill-down Content Dynamic Content

Framework Underlying Cantent

(ASP.NET with Database Media Wiki Database
SQL Server) External Database

Queries

Dynamic - : User Media Wiki
Pages and User Editing Rich Content Editing Extensions

Querying
Mapping Tools

{(Google Earth with
KML files etc.)
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« A*query’ layer to identify what species information exists,
their life history stages, specific habitat requirements.

« Value: economic (to whom), ecological, conservation.

« Species range and distribution, importance of specific
area to species (at any point in its life cycle).

* Fishing activities layer

« Identify knowledge gaps data limits and methods to scale
area data to study site.

 Define modelling requirements and methods to assess
risk and predict impact.

 Identify monitoring requirements — key indicators
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¢ Fish atlas '

Lea, Morth Sea, and Baltic Sea
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Pages: 372 p.

Size: 21 x 30 cm
hardcover, full colour
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20.2 Clupea harengus

20. Shads, herring, pilchard, sprat (Clupeidae)
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* 45 text boxes to describe additional details of general interest.




Server-Side
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Prototype example
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Blue Mussel Distribution Blue Mussel Importance Life History Summary - Blue Mussel
[ Aquaculture  Blue Mussel Biue Mussel
In the UK, biue mussel are widespread around the coast Large commercig

Eggs

The global distrbution of the speties is shown below from the FAO Aquatic)
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= After broadcasting, eggs are extemally fertilised. After around 24 hours, they develop into their planktonic larval stage.
/ -
- Larvae
[ : The trochophore larval planktonic phase lasts 2-8 wesks. Blue mussel exhibits a two stage setfiement, befween which larvas become planktonic again before resetting
e e Rt e - . .
| Commerc|a| E)(p|0|tat|on The pediveliger st filamentous substrates at 0 25-0.4mm on filamentous materials using it's foot and then moving on to suitable adult substrata by bysso-pelagic drifting. Pediveligers can delay settiement for up to 7
i weeks
H Aquaculture .
‘ Juvenile
oy In Scotland, the cultivated mussel sector expanded considerably between 2000 and 2010. In 2000 m
¥ tons) and 2012 (to 6,300 tonnes) The secondary attachment occurs at 0.5-1.5mm, by byssus thread onto suitable surface. Metamorphosis may be ﬂs\a\,‘emnrﬂur. {r:ll'- manths if no suitable surface encountered This final settlement (after frequent mobile
' crawiing phase at 2-5mm}, often on or between individual mussels of existing mussel bed. Newly seftied mussels are termed "spat
|
! The annual value of the fishery is approximately £8 million. Production is distributed around the west §  voung mussels colonize spaces within the bed increasing the spatial complexity, and the bed provides numeraus niches for ofher erganisms. Overcrowding results in mortaifty as underlying mussels are starved or
! in 2012. The decline in recent production is generally considered to be linked to variation in the availfl  suffocated by the accumulation of silt, faeces and pseudofasces, especially in rapidly growing populations (Richardson & Seed, 1980) Death of underlying individuals may detach the mussel bed from the substratum
' leaving the bed vuinerable to tidal scour and wave action (Seed & Suchanek, 1992)
W conain
Biue mussel FAQ fishing areas
Conservation Adults
Regional Distribution T Adult blue mussle are gregarious, and at high densities forms dense beds. of one or more {up lo 5 of B} layers, with individuals bound together by byssus threas
Seotiand Spawner
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Would such a tool have a wider value?

1.

Are we “re-inventing a wheel”, does this or
something similar already exist?

. Ist

IS 1

nere something similar we might learn from?

nere interest in supporting and/or being

Involved in future development, maybe as part
of a follow-on project (LINC2)?

. What funding structures might support such a
project?




How a follow-on project might look

1. Web-tool development work-package

2. Impact expert group workshops

3. Modelling expert group workshops

4. Of value to: Developers
Regulators
Stakeholders
Conservationists




