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Modiolus Restoration Research 
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Projected hindcast of the 
historical distribution of M. 

modiolus biotopes in Strangford 
Lough based on data sources 

including Brown& Seed and Erwin 
et al. 

Pre -1986

SAC 153km2

Reef 50km2

Modiolus 18km2



The Main Anthropogenic Impacts



1993 2000

Year Area  Modiolus Area of scattered shell

1993 8.13 3.84

2000 2.1 8.93

Source DARD  2002

There was no significant change between 1993 and 2000 in the area of Modiolus habitat coverage;

Such areas may be the result of physical disturbance to Modiolus clumps, such as trawling activity

RoxAnn Surveys 





• March 2003, Ulster Wildlife officially complains to the 
European Commission

• December 2003, DARD Minister follows the advice of the 
DOE Minister and introduces Ban on Mobile gear within 
the SAC

• Trawl/Dredge fleet switches over to Fixed gear pot fishing 
for Brown Crab, Lobster, Nephrops, Green Crab, Blue 
Velvet Swimming Crab, Buckie Whelks

• DOE commissions QUB to investigate cause of reef 
decline (SLECI)

• Both Departments prepare a Restoration Plan for the 
Lough



• SLECI finds trawling and dredging most likely cause of 
decline and advices proactive restoration.

• 2008 QUB Modiolus Restoration Research Group 
established

• Reefs are still declining

• Department establishes two small no take zones

• The no take zones extended to protect entirety of 
Modiolus habitat in 2011

• Bylaws introduced to prevent diving, mooring, anchoring



The changes in the mean (± SE) number of M. modiolus
from 1970 to 2010 (years) at four sites (Bird Island 
Passage, Black Rocks, Long Sheelah and West Round 
Island Passage) in Strangford Lough. The number of 
quadrats varied through time (1975 n = 17, 2003 n = 26, 
2010 n = 30). 



• Spawning of brood stock mussels can 
be induced through prolonged air 
exposure (partial desiccation).

• Fertilization rates were high

• At ambient temperature larvae reach 
pediveliger stage at day 30 .

• Active foot observed 38 days after 
fertilization.

• Settlement was achieved using empty 
M.modiolus shells. 

• Spat measuring 1.5mm was obtained 
after 4 months.

INTERVENTION: Hatchery production of spat 2008-10

1.5 mm laboratory reared spat





•Baseline survey (April 2010)

INTERVENTION: Artificial reef

•Six months  later

28/01/2019 16
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research
Protection of a Modiolus bed within
The Irish Sea

Revised Restoration Plan.  Protection, Monitoring, Restoration



• Active restoration was not as successful as hoped and 
would require the translocation of significant amounts of 
Modiolus from other sites.

• Is it ethical to remove reef from an unprotected site to 
restore a damaged protected site

• 2011, following the introduction of total protection and 
following the recommendations of an expert workshop, it 
was agreed to allow nature to take its course and see if 
natural recovery would take place

•Re-wilding!



2003



Species decreasing

• Spanioplon armaturum

• Iophon hyndmani

• Protula tubularia

• Modiolus modiolus

• Aequipecten opercularis

• Chlamys varia

• Munida rugosa

• Thyonidium drummondi

• Pyura microcosmus

• Corella parallelogramma







AFBI Nephrops Camera Survey





Strangford Lough - main Strangford Narrows
Summary Biotope Complex m2 km2 Summary Biotope Complex m2 km2

CR.HCR.FaT 5875 0.006 CR.HCR.FaT 391720 0.392

CR.HCR.FaT/IR.HIR.KSed 311525 0.312 CR.HCR.FaT/CR.HCR.XFa 337310 0.337

CR.MCR.EcCr/SS.SMX.CMx 1259525 1.260 CR.HCR.FaT/CR.MCR.EcCr 898508 0.899

IR.MIR.KR 175125 0.175 CR.HCR.XFa/CR.HCR.FaT/IR.MIR.KR 150730 0.151

SS.SCS.CCS/CR.HCR.FaT 720357 0.720 IR.HIR.KSed/IR.MIR.KR 673252 0.673

SS.SCS.ICS/SS.SSA.CFiSa 2844432 2.844 SS.SCS.CCS/CR.MCR.EcCr 638317 0.638

SS.SMU.CSaMu 17424248 17.424 SS.SSA.IFiSa 13611 0.014

SS.SMX.CMx.ClloModHo 4700 0.005

SS.SMX.CMx/CR.HCR 1449475 1.449 TOTAL 3103448 3.103

SS.SMX.CMx/CR.MCR.EcCr/SS.SBR.SMus 7326000 7.326

SS.SMX.CMx/SS.SBR.SMus 1056150 1.056

SS.SMX.CMx/SS.SMX.CMx.ClloModHo 1713800 1.714

SS.SMX.IMx/SS.SMP.KSwSS 10138987 10.139

SS.SMX.IMx/SS.SMP.SSgr 475900 0.476

SS.SMX.IMx/SS.SMX.CMx.ClloModHo 10981700 10.982

SS.SSA.CFiSa/SS.SMU.CFiMu 196250 0.196

TOTAL 56084049 56.084

TOTALS km2

Sands and gravels 3.496

Muds 17.620

Potential Modiolus habitat 10.101

Bedrock reef 1.372

Stony reef 5.001



53km of survey lines 

4,871,565m2 of seabed
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(a) (b) (c)

(e) (f)(d)

Photographs showing a) Sea pens Virgularia mirabilis on subtidal mud b) common tower shell Turritella

communis and anemone) seagrass Zostera marina bed d) Dublin bay prawn Nephrops norvegicus e) 

burrowing anemone Cerianthus lloydii, elegant anemone Sagartia elegans and sponge Suberites ficus f) 

light bulb sea squirt Clavelina lepadiformis, sea squirt, sponge
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(a) (b)

(c) (d)

(f)(e)

Photographs showing a) dense 

Ophiothrix fragilis brittlestar

bed b) Ophiothrix fragilis and 

anemone _ c) seven armed 

starfish Luidia ciliaris on 

brittlestar bed d) sunstar

Crossaster papposus on 

brittlestar bed e) Antenna 

hydroid Nemertesia antennina

on boulders on brittlestar bed 

f) black brittlestar Ophiocomina

nigra, encrusting fauna and 

hydroids on boulders
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Thank you, and 
please leave me 
in peace


